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THE 


Natural Grounds and Principles 
O F 


HARMONY. 


The INTRODUCTION. © 


Armony conſiſts of Cauſes, Natu- 

ral and Artificial, as of Matter 

and Form. The Material Part of it, is 

Sound or Voice. The Formal Part is, 

The Diſpoſition of Sound or Voice mto 

Harmony ; which requires, as a prepara- 

tive Cauſe, 5kilfull Compoſition : and, as 

an immediate Efficient, Artfull Perfor- 
mance. 

The former Part, viz. The Matter, 
lies deep in Nature, and requires much 
Reſearch mto Natural Philoſophy 80 un- 
fold it; to find how Sounds are made, and 

B 


how 


e Introduction. 


how they are firft fitted by Nature for 
Harmony, before they be diſpoſed by Art. 
Both together make Harmony compleat. 

Harmony, then, reſults from Prattick 
Muſick, and is made by the Natural and 
Artificial Agreement of different Sounds, 
( viz. Grave and Acute, ) by which the 
Sence of Hearmg is delighted. 

This is properly in Symphony, 1. e. 
Conſent of more Voices in different Tones ; 
but is found alſo in ſolitary Muſick of one 
Voice, by the Obſervation and Expeftati- 
on of the Ear, comparing the Habitudes of | 
the following Notes to thoſe which did pre- 
cede. + 

Now the Theory in Natural Philoſo- 
phy, of the Grounds and Reaſons of this 
Agreement of Sounds, and conſequent De- 
light and Pleaſure of the Ear, (leaving the 
Management of theſe Sounds to the Maſters 

_ of Harmonick Compoſure, and the skilfull 
Artiſts in Performance ) is the Subjett of 
this Diſcourſe. The Deſign tbbereof ( for 
the Sake and Service of all Lovers of Mu- 


fuck} 


1e TOQUCTION. 
ſick, and particularly the Gentlemen of 


Their Majeſties Chapell Royal ) ts, to 


lay down thefje Principles as ſhort, and 
intelligible, as the Subject Matter will 
bear. 

Where the firſt thing Neceſſary, is a 
Conſideration of ſomewhat of the Nature 
of Sound in General; and then, more par- 


ticularly, of Harmonick Sounds, &C. 
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CHAP. I. 
Of Sound in General. 


N General (to pals by what is 
not pertinent to this Def gn) 
Sence and Experience confhirm 

theſe following Properties of 


Sound. 

1. All Sound is made by Motion, 
viz. by Percuſſion with Colliſion of 
the Air. 

2. That Sound may be propaga- 
ted, and carried to D: ;{tance, ic re- 
quires a Mehum by which to pals. 

3. This Medinm (to our Purpole) 
1s Air. 

4- As far as Sound is propagated a- 
long the Medium; lo far allo the Mo- 
tion paſſeth. For (:f we may nor fay 
that the Motion and Sound are one 
and the ſame thing, yer ar leaſt) ir is 

B 3 RC- 


2 ] 
neceſſarily conſequent, that if the 
Motion ceaſe, the Sound muſt allo 
ccale. 

5. Sound, where it meets with no 
Obitacle, patſech in a Sphere of che 
Medium, greater or lels, according to 
the-Force and Greatnels of the Sound : 
Ot which Sphere the ſonorous Body 1s 
as the Centre. 

6. Sound, fo far as it reacheth, pal- 
ſech the Medium, not in an Inſtant, 
bur in a certain uniform Degree of Ve- 
locity, calculated by Gaſſendus, to be 
abour the Rate of 2-6 Paces, in the 
ſpace of a ſecond Minute of an Hour. 
And where it meets with any Obſtacle, 
ic is ſubject ro the Laws of Reffexi- 
on, which is the Cauſe of Eccho's, 
Meliorations, and Augmentations of 
Sound. 

7. Sound, i. e. the Motion of Sound, 
or ſounding Motion, is carried through 
the Medium or Sphere of Activity, with 
an Impetus or Force which ſhakes the 

free 
» 


& 

free Medium, and {trikes and ſhakes 
every Obſtacle it meets with, more or 
leſs, according to the vehemency of 
the Sound, and Nature of the Oblta- 
cle, and Nearnels of it to the Centre, 
or ſonorous Body. Thus the imperu- 
ous Motions of the Sound of Thunder, 
or of a Cannon, ſhake all betore it, 
even to the breaking of Glaſs Win- 
dows, Cc. 

8. The Parts of the founding Bo- 
dy are moved with a Motion of Trem- 
bling, or Vibration, as is evident in a 
Bell or Pipe, and moſt maniteſt in the 
ſtring of a muſical Inſtrument. 

9. This Trembling, or Vibration, 
is either equal and uniform, or elle un- 
equal and irregular ; and again, ſwit- 
ter or flower, according to the Con- 
ſtirurion of the ſonorous Body, and 
Quality and Manner of Percuſizon ; 
and from hence arile Differences of 
Sounds. | ? 

10+. The Trembling, or Vibration 
B 4 of 


| 4 

of the ſonorous Body, by which the 
particular Sound is conſtituted and dil- 
criminated, is impreſſed upon, and 
carried along the Medium in the ſame 
Figure and Mealure, otherwiſe it would 
not be the lame Sound, when it ar- 
rives at a more diſtant Ear, 1. e. the 
Tremblings and Vibrations ( which 
may be called Undulations ) of the 
Air or Medium, are all along of the 
lame Velocity and Figure, with thoſe 
of the ſonorous Body, by which they 
are cauſed. 

The Differences of Sounds, as of 
one Voice from another, exc. ( beſides 
the Difference of Tune, which 1s cau- 
ied by the Difference of Vibrations ) 
ariſe from the Conſtitution and Figure, 
and other Accidents of the ſonorous 
Body. 
11. If the ſonorous Body be requi- 
fitely conſtituted, 1, e. of Parts ſolid, 
or tenſe, and regular, fit, being ſtruck, 
to receive and exprels the Tremulous 

Mo- 
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Motions of Sound, equally and ſwift. 


ly, then it will render a Certain and 
even Harmonical Tone or Tune, re- 
ceived with Pleaſure, and judged and 
meaſured by the Ear : Otherwiſe it will 
produce an obtuſe or uneven Sound, 
not giving any certain or diſcernable 
Tune. 

Now this Tune, or Tuneable ſound, 
e2/&, ic. pos m9n; Yup bm was 
Tz, An agreeable Cadence of Voice, 
at one Pitch or Tenſion. This tune- 
able Sound (1 lay) as it is capable 
of other Tenſ1ons towards Acutenels, 
or Gravity, i.e. the Tenſ1ons greater 
or leſs, the Tune graver or more 
acute, 4. e. lower or higher, is the firſt 
Matter or Element of Muſick. And 
this Harmonick Sound comes next ta 
be conſidered. 


CHAP. 
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CHAP. II. 
of Sound Harmonick, 
HE firſt and great Principle 


upon which the Nature of 
Harmonical Sounds is to be found 
out and diſcovered, is this : That the 
Tune of a ' Note (to ſpeak in our 
vulgar Phraſe ) is conſtixured by che 
Meature and Proportion of Vibrations 
of the ſonorous Body ; I mean, of the 
Velocity of thoſe Vibrations in their 
Recourles. \ 
For, the frequenter the Vibrations 

are, the more acute is the Tune ; the 
flower and fewer they arc in the ſame 
Space of Time, by ſo much the more 
grave is the Tune. So that any given 
Note of a Tune, is made by one cer- 
tain Meaſure of Velocity of Vibrati- 
ons; Viz; Such a certain Number of 
Courles 
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Courſes and Recourles. ep. of a 
Chord or String, in ſuch a certain 
Space of Time, doth conſticute ſuch a 
certain determinate Tune. And all ſuch 
Sounds as are Uniſons, or of the ſame 
Tune with that given Note, though 
made upon whatſoever different Bodies, 
( as String, Bell, Pipe, Larynx, &c. ) 
are made with Vibrations or Trem- 
blings of thoſe Bodies, all equal each ro 
other. And wharſoever Tuneable 
Sound is more acute, is made with 
Vibrations more {wift ; and whatſoe- 
ver is more grave, 1s made with more 
ſlow Vibrations: And this is univerſal. 
ly agreed upon, as moſt evident to Ex- 
perience, and will be more manifeſt 
chrough the whole Theory. 

And, That the Continuance of the 
Sound in the ſame Tune, to the laſt, 
( as may be perceived in Wire-ſtrings, 
which being once ſtruck will hold their 
Sound long) depends upon the Equa- 
liry of Time of the Vibrations, from 

a the 


MM | 
the greateſt Range till they come to 
ceaſe : And this perfetly makes our 
the following Theory of Conlonancy, 
and Diſlonancy. 

Some of the Ancient Greek Authors 
of Muſick, took notice of Vibrations : 
And that the ({wifter Vibrations cauſed 
acuter, and the ſlower, graver Tones, 
And that the Mixture, or not Mixture 
of Motions creating ſeveral Intervals of 
Tune, was the Reaſon of their being 
concord or diſcord. And likewife, they 
found out the ſeveral Lengths of a Mo- 
nochord, proportioned to the leveral 
Intervals of Harmonick Sounds : Bur 
they did not make out the Equality 
of Meaſure of Time of the Vibrations 
laſt ſpoken of, neither could be prepa- 
red to anſwer ſuch Objections, as might 
be made againſt the Continuity of the 
lameneſs of Tune, during the Conti-. 
nuance of the Sound of a Strifig, or a 
Bell, after it is ſtruck. Neither did 
any of them offer any Reaſons for the 

Pro- 


MB. 
Proportions aſſigned, only it is ſaid, 
that Pythagoras found chem our by 
Chance. 

But now, Theſe ( ſince the Acute 
Galileo hath obſerved, and diſcovered 
the Nature of Pendulums ) are eaſe to 
be explained, which I ſhall do, pre- 
miſing ſome Confideration of the 
Properties of the Motions of a Pen- 
dulum. 


" "B Oo ; 
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Hang a Plumber C on a String or 
Wire, fixed at O. Bear C to A: 
Then ler ir range freely, and it will 
move toward B, and from thence 
{wing back' towards A, The Moti- 
on from A to B, I call the Courſe, and 


back 
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back from B to A, the Recourle of the 
Pendulum, making almoſt a Semi- 
Circle, of which O is the Centre. 
Then ſuffering the Pendulum to move 
of it (elf forwards and backwards, 
the Range of it will at every Courſe 
and Recourle abate, and diminiſh by 
degrees, till it come to reft perpendicu- 
lar at OC. 

Now that which Galileo hrlt obſer- 
ved, was, that all the Courles and Re. 
courles of the Pendulum, from the 
greatelt Range through all Degrees 
rill it came to reſt, were made in E- 
qual Spaces of Tims. Thar is, e. 2. 
The Range between A and B, is made 
in the ſame Space of Time, with the 
Range berween D and E, the Plumber 
moving {wifter berween A and B, the 
greater "Space ; and flower berween D 
and E, the [efſer ; in ſuch Proportions, 
that the Motions between the Terms 
AB and DF, are pertormed in Equal 


ſpacc of time. 
And 


St 
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And here it is to be noted, that 
where-ever in this Treatiſe, the ſwikt- 
neſs or ſlowneſs of Vibrations is ſpoke 
of, ir muſt be always underſtood of 
the Frequency of their Courſes and 
Recourlſes, and not of the Motion by 
which it paſſeth from one fide ro an- 
other. For it is true, that the ſame 
Pendulum under the ſame Velocity of 
Rerurns, moves from one f1de to the 
other, with greater or leſs Velocity, 
according as the Range is greater or 
leſs. | 

And hence it is, that the Librations 
of a Pendulum are become lo excellenr, 
and uſefull a Meaſure of Time ; eſpe- 
cially when a ſecond Obſervarion is ad- 
ded, that, as you ſhorten the Pendulum, 
by bringing C nearer to its Centre O, 
ſo the Librations will be made propor:- 
tionably in a ſhorter Meaſure of Time, 
and the Contrary if you lengthen it. 
And this is found to hold in a Duplicate 
Proportion of Length to Veociry. 

Thar 


That is, the Length quadrupled, will 
ſubduple the Velocity of Vibrations: 
And the Length ſubquadrupled, will 
duple the Vibrations, for the Proporti- 
on holds reciprocally. As you add to 
the Length of the Pendulum, lo you 
diminiſh the Frequency of Vibrations, 

and increaſe them by ſhortning ir. 
Now therefore to make the Courſes 
of a Pendulum doubly ſwift, 4. e. to 
move twice in the ſame Space of 
Time, in which it did before move 
once; you muſt ſubquadruple the 
Length of it, i. e. make the Pendulum 
bur a Quarter ſo long as it was betore. 
And to make the Librations doubly 
flow, to paſs once in the Time they 
did paſs twice ; you muſt quadruple 
the Length ; make the Pendulum four 
Times as long as it was before, and fo 

on in what Proportion you pleale. 
Now to apply this to Mulick, make 
ewo Pendulums, AB and CD, faſten 
rogether the Plumbers B and D, and 
ſtretch 


[13 ] 
Stretch them at Lengrh, ( fixing che Cen- 
ters A and C.) Then, being ſtruck , 
and put-info Motion ; the Vibrations, 
which before were Diſtin&t, made by 
AB, and CD, will now be United ( as 
of one Entire String) both backward and 
forward , berween E and F. Which 
Vibrations ( retaining the aforeſaid Ana- 
logy to a Pendulum) will be made in e- 


qual Spaces of Time, from the firſt to 
te laſ 


; 4.e, from the greateſt Range to 
the leaft, until they ceaſe. Now, this 
being a double Pendulum, to Subduple 
the Swiftnels of the Vibrations, you do 
but! Double the Length from A to C, 
which will be Quadruple tro AB. The 
lower Figures the ſame with that above, 
only the Plummers taken off. 


Tax 

And here you have the Nature of 
the String of a Muſical Inſtrument , 
reſembling a double Pendidum moving 
upon two Centers, the Nut and the 
Bridge, and vibrating with the greateſt 
Range in the Middle of its- Length ; 
and the Vibrations equal even to. the 
laſt, which muſt make it keep the ſame 
Tune fo long as it ſounds. And be. 
cauſe it doth manifeſtly keep the fame 
Tune to the laſt, it follows that the 
Vibrations are equal ; Confirming one 
another by two of our Senſes: in that 
we fee the Vibrations of a Pendulum 
move equally ; and we hear the Tune 
of a String, when it is ſtruck, continue, 
the ſame. 

The Meaſure of Swiftneſs of Vibra- 
tions of the String or Chord, as hath 
been ſaid, conſtitutes and determines 
the Tune, as ro Acutenels and Gravi- 
ty of the Nore which it founds: And 
the Lengthning or Shortning of the 


String, under the ſame Tenſion, deter- 
mines 


bra- 


ines 
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mines the Meaſure of the Vibrations 
which it makes. And thus, Harmony 
comes - under Mathematical Calculan- 
ons of Proportions, of the Length of 
Chords; of the Meaſure of Time in 
Vibrations; of the Intervals of tuned 
Sounds. As the Lengrh of one Chord: 
ro another, Ceteris paribus, I mean, be- 
ing of the ſame Matter, Thickneſs and 
Tenſion; ſo is the Meaſure of the Time 
of their Vibrations. As the Time of 
Vibrations of 'one String to another, 
ſo is the Interval or Space of Acurtenels 
or Gravity of the Tune of that one, to 
the Tune of the other : And conſe- 
quently as the Lengrh is ( Ceteris pa- 
ribus ) ſo. is the determinate Tune. 

' And upon theſe Proportions in the 
Differences, of Lengths, of Vibrations, 
and of Acurteneſs and Gravity; I ſhall 
infiſt all along this Treatiſe, very large- 
ly and particularly, for the full Infor: 
marion of all ſuch ingenious Lovers of 


Muſick; as ſhall have the Curioſity to 


CG 3 inquire 
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inquire into the Natural Cauſes of Har- 
mony, and of the Phenomena which 
occurr therein,though otherwiſe, to the 
more learned in Muſick and Mathe- 
matical Proportions, all might be ex- 
preſſed very much ſhorter, and ſtill be 
more ſhortaed by the: help of Sym- 
bols. 

And here we may fix our. Foot: 
Concluding, that what is evident to 
Sence, of theſe Phenomena, in a Chord, 
is equally (though not ſo diſcernably)} 
true of the Motions of all other Bodies: 
which render a tuneable Sound, as the 
Trembling of a Bell or Trumper, the 
forming of the Larynx in our elves, 
and other Animals,the Throat of Pipes 
and of thoſe of an Organ, ec. All of 
them in ſeveral Proportions ſenſibly 
crembling and imprelling the like Un- 
_ dulations of the Medium, as is done by 

the ſeveral ( more manifeſt ) Vibrati. 
| ons of Strings or Chords. 


In theſe other Bodics, laſt ſpoken of, 


we 
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we manifeſtly ſee Reaſon of the Diffe- 
rence of the Swiftneſs of their Vibrati- 
ons (though we cannot ſo well meaſure 
them) from their Shape, and other Ac- 
cidents in their Conſtitution ; and 
chiefly from the Proportions of their 
Magnitudes ; the Greater generally vi- 
brating flower, and the Leſs more 
ſwiftly, which give the Tunes accor- 
dingly. We ſee it in the Greatneſs of 
a String. A greater and thicker Chord 
will give a graver and lower Tone 
than one that is more ſlender, of the 
ſame Tenſion and Length ; bur they 
may be made Uniſon by alcering their 
Length and Tenſion. 

Tenhton is proper to Chords or 
Strings ( except you will account a 
Drumm for a Muſical Inſtrument, 
which hath a Tenſion not in Length, 
but inthe whole Surface ) as when we 
wind up, or let down the Strings, 4. e. 
give them a greater or leſs Tenhion, 
in tuning a Viol, Lute, or Harpſichord, 
70 | C 3 and 
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and is of great Concern, and may be 
meaſured by hanging Weights on the 
String to give it Tenſ1on ; bur not ea- 
ſly, nor ſo certainly. 

But the Lengths of Chords (becauſe 
of their Analogy to a Pendulum) is 
chiefly conſidered, in the Diſcovery of 


| the Proportions which belong to Har: 


mony, it being moſt caſte to meaſure 
and defign the Parts of a Monochord, 
in relation to the whole String; and 
therefore all Intervals in Harmony may 
firſt be deſcribed, and underſtood, by 
the Proportions of the Length of 
Strings, and conſequently of their Vi- 
brations. And it is for that reaſon, 
that in this Treatiſe of the Grounds of 
Harmony, Chords come ſo much to be 
contidered, rather than other ſounding 
Bodies, & thole, chiefly in their Propor- 
tions of Length. lt is true,that in Wind- 
Inſtruments, there is a regard to the 
Length of Pipes,but they are not ſo well 
accommodated (as are Chords) to be 

EXa- 
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examined, neither are their Vibrations, 
nor the Meaſure of themſo manifeſt. 

There are ſome Muſical Sounds, 
which ſeem to be made, not by Vi- 
brations bur by Pulſes, as by whisking 
ſwiftly over ſome Silk or Cambler- 
ſtuffs, or over the Teeth of a Comb, 
which render a kind of Tune more 
Acute or Grave, according to the Switt- 
nels of the Motion. Here the. Sound 
is made, not by Vibrations of the 
ſame Body, but by Percuſſion of ſeve- 
ral Equal, and Equidiſtant Bodies ; as 
Threads of the Stuff, Teeth of the 
Comb, paſſing over them with the 
ſame Velocity as Vibrations are made. 
It gives the ſame Modihcation to the 
Tune, and to the Undulations of the 
Ayr, as is done by Vibrations of the 
ſame Meaſure ; the Multiplicity of Pul- 
ſes or Percuſſions, anſwering the Mulri- 
pliciry of Vibrations. I rake this notice 
of it, becauſe others have done ſo; bur 
[ think ic to be of no uſe in Muſick. 
**g G4 _ AP. 


20 
APPENDIX, 


Before I conclude this Chapter, it may 
ſeem needfull,better to confirm the Founda- 
tion we have laid,and give the Reader ſome 
more ample SatisfaFtion abont the Motions 
and Meaſures of a Pendulum, and the 
Application of it to Harmonick Motion. 


F and Experience, and our of all 
diſpute ; that the Courſes and Recour- 
ſes return ſooner or later, z.e. more or 
leſs frequently, according as the Pex- 
dulum is ſhortned, or made longer. 
And that the Proportion by which the 
Frequency increaſerh, is ( at leaſt) 
very near duplicate, viz, of the Length 
of the Pendulum, ro the Number of 
Vibrations, but is in reverle, i. e. as the 
Leneth increaſeth, ſo the Vibrations 


decreaſe ; and contrary, quadruple the 


Length, and the Vibrations will be ſub- 
dupled. 


Irſt then, it is 'manifeſt to Sence 
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dupled. Subquadruple the Length, 
AA, the EM be duped, 
And laſtly, that che Librations, the 
Courles and Recourſes of the lame 
Pendulum, are all made in equal Space 
of Time, or very near to it from the 
greateſt Range to the leaſt. Now 
though the duplicate Proportion al- 
ſigned, and the Equaliry of Time, are 
a lictle called in queſtion, as not per- 
fetly exact, though very near it ; yet 
in a Monochord we find them per- 
featly agree, viz; as to the Length, 
Duple inſtead of Duplicate, becaule 2 
String faſtened at both Ends is as a dou- 
ble Pendulum, each of which is quadru- 
pled by dupling the whole String. And 
on this Juple Proportion,depend all the 
Rations found in Harmony. And a- 
gain, the Vibrations of a String are ex- 
aftly equal, becauſFthey continue to 
give the ſame Tune. 

Suppoſing then ſome little Diffe. 
rence may ſometime ſeem to be found 
1n 
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in either of theſe Motions of a Pendulam, 
yer the Nearneſs ro Truth is enough to 
ſupport our Foundation, by ſhewing 
what is intended by Nature, though it 
ſometimes meer with ſecret Obſtacles 
in the Pendulum, which it does nor in a 
well made String. We may juſtly 
make ſome Allowance for the Acci- 
dents, and unſcen Cauſes, which hap- 
pen to make ſome little Variations in 
Trials of Motion upon grols Marrer, 
and conſequently the like for nicer Ex- 
periments made upon the Pendulum. 
Ir is difficult to find exactly the deter- 
minare Point of the Plumber, which 
regulates the Motions of the Pendulum, 
and conſigns its juſt Lengch. Then 
obſerve the Varieties which happen 
chrough various Sorts of Mager, upon 
ras —_ are made. Mer- 
ſennus tells us, thK heavier Weights of 


che ſame Length move ſlower, ſo that 


whilft a Lead Plumber makes 39 Vi 


brations, Cork or Wood will-make at 
leaſt 
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leaſt 40. Again, that a ſtiff Pendulum 
vibrates more frequently, than that 
which hangs upon a Chord. So that 
a Barr of Iron, or Staff of Wood ought 
to be half as long again as the other, 
ro make the Vibrations equal. Yer 
in each of theſe reſpectively to it ſelf, 
you will find the duplicate Proportion 
and Equality of Vibration, or as near 
as may be. And ( as to Equality ) 
though in the Extreams of the Ranges 
of Librations, viz. the Greateſt com- 

pared to the Leaſt, there may (from 
unſeen Cauſes) appear ſome Diffe- 

rence, yet there is do diſcernable Dif. 
ference of the Time of Vibrations of a 
Pendulum in Ranges, that are near to 
one another, whether greater or leſs; 

which is the Caſe of the Ranges of the 
Vibration of a String being made in a 
very ſmall Compals: And therefore 
the. Librations of a Pendulum, limited 
to a ſmall Difference of Ranges, do 
well correſpond with the Vibrations of 
2 Aring. As 
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As to Strings, the Whole of Harmo. 
ny depends upon this experimented 
and unqueſtioned Truth, that Diapa-J 
ſon is duple co irs Uniſon, and conle- 
quently Diapente is Seſquialterum, Dia- 
teſſeron Seſquirertium, &c. Yer if you 
happen to divide a faulty String of an; 
'Inftrumenr, you will not find chef, 
Octave juſt in the Middle, nor the o- 
ther Intervals in their due Proportion, 
which is no Default in Nature, bur in 
the Matter we apply. A falſe String is, 
that, which is thicker in one Part of, 
its Length, than in another, The 
thicker Part naturally vibrates ſlower, 
and ſounds graver ; the more ſlender} 
Part vibrates ſwifter, and ſounds more} 
acute. Thus whilſt two Sounds ſo near 
one another, are at once made upon 
the ſame String, they make a rough 
diſcording Jarr, being a hoarſe Tune 
mixed of both, more or leſs, as the 
String is more or leſs unequal : And 
if the thicker Part be next the 

LT bg £2 PE Frets, 
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Frets, then the Fret ( for example D. 
F. H. &c. ina Viol or Lute) will ren- 
der the Tune of the Note too ſharp ; 
"Knd the contrary, if the (lender Part of 
"he String be next the Frets ; becaule 


a-Sn the former, the thicker Part is ſtop- 
Upcd, and the thinner ſounds more of 
nN 


he acuter Part of this unhappy Mix- 
ure :, As in the latter, the thicker Part 
O- hs lefr to ſound the graver Tune, and 
n, Fhus the Fre will give a wrong Tune, 
hough the Faulr be not in che Frer, 
but in the String ; which yer, by an 
nwary Experimenter, may happen 
o cauſe the Sefio Canons to be called 
IT $n queſtion, as well as the Meaſures of 
er, Pendulum are diſputed. 

ICY Burt all this does not diſprove the 
-a Meaſures found out, and afligned to 
onElirmonick Intervals, which are veri- 
gh ed upon a true String or Wire as to 
neSheir Lengths, and as co the Equality 
the fRecourles in their Vibrations, though 
nc FPendulams arc thought to moye [lower 
in 
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in theirleaſt Ranges ; yer, as to Strings, 
in the very ſmall Ranges which they 
make, ( which are much leſs in other 
Inſtruments, or ſounding Bodies) I 
need add no more than this, that the 
Continuance of the ſame Tune to the 
laſt, after a Chord is ftruck, and the 
continued Motion in leſs Vibrations of 
a ſymparhizing String, during the Con- 
tinuance of greater Vibrations of the 
String which is ſtruck, do either of 
them ſufficiently demonſtrate, thar 
thoſe greater or lels Vibrations, are 
both made in the fame Meaſure of 
Time, according to their Proportions, 
keeping exact Pace with each other. 
Otherwiſe; In the former, the Tune 
would ſenſibly alter, and in the latter, 
the ſympathizing String could nor be 
continued in its Motion. This was 
not ſo well concluded, till the late Diſ- 
coveries of the Pendulum gave lighc 
co It; 
There is* one thing more which [ 
mult 
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muſt not omit. That the Motions of 
a Pendulum, ray ſeem not ſo proper to 
explicate the Motions of a String, be. 
cauſe the ſaid Motions depend upon 
differing Principles, viz. thoſe of a 
Pendulum upon Gravity; thoſe of a 
String upon Elafticiry. I ſhall there- 
fore-endeayour to ſhew, how the Mo- 
tions of a Pendulum, agree with thoſe 
of a Spring, and how properly the Ex- 
plication of the Vibrations of a Scrin 
is deduced from the Properties of a 
Pendulum. , 

The Elaſtick power of a'Spring, in 
a Body indued with Elaſticity, ſeems to- 
be noching elſe, bur a natural Propen- 
ſton and Endeavour of that Body, 
forced out of its own Place, or Poſture, 
to reſtore it (elf again into its former 
more eafie and natural Poſture of Reſt; 
And: this is found in ſeveral Sorts of 
Bodies, and makes difterent Caſes, of 
which I ſhall mention ſome. 

[t che Violence be by: Compreſſion, 


forcing 
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forcing a Body into leſs room than it 
naturally requires; then the Endeavour 
of Reſtitution, is by Dilaration to gain 
room enough. Thus Ayr may' be 
compreſſcd into a leſs Space, and then 
will have a great Elaſticity, and ſtrug. 
pic to regain its room. Thus, if you 
queeze a dry Sponge, it will naturally, 
when you take off the Force, ſpread it 
ſelf, and fill its former Place. So, if 

ou preſs with your Finger a blown 
Bladder, it will ſpring and riſe again 
to its Place, And to this may be re- 
duced the Springs of a Watch, and of 
a Spiral Wire, ec. 

- Again, a ſtiff, but pliable Body, 
- faſtened at one End, and drawn aſide 
at the other, will ſpring back to its for- 
mer Place; this is the Caſe of Steel- 
ſprings of Locks, Snaf-hances, ec. 
and Branches of Trees, when ſhaken 
with the Wind, or pulled aſide, return 
to their former Poſture: As is ſaid of 
che Palm, Depreſſa Reſurgo. And there 


arc 
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are innumerable inftafices of this kind, 
where the Force is by bending, and 
the Reſticurion by unbending or rc- 
turning. 

This kind is reſembled by a Pen- 
dnlum, or Plummer hanging on a Scring, 
whoſe . Gravity , like the Spring in 


to its place, which here is downward ; 
all heavy Bodies naturally deſcending 
till they meet with ſome Obſtacle to 
reſt upon. And the loweſt that the 
Plummet* can deſcend in ics Reftrainr 
by the String, is, when ic hangs perpen- 
dicular, as at A B; where it is near- 
eſt to the Horizontal Plane GH, and 
therefore loweſt. Now, if you force 
the Plummer upward ( held ar length 
upon the String) from B to C, and 
letit go; itwill, by a Spontaneous Mo- 
tion, endeavour its Reſtitution to B : 


bur, having nothing to ſtop ic but 


Air, che Impulſe of its -own Veloct 


ty will carry it beyond B, towards D;; 
D and 


"I 


thoſe other Bodies, naturally carries it - 
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and fo backward and forward, decrea- 
ſing ar every Range, till it come to reſt 


at B. 


A. 


C 
, & : 


Thus the Pendulum and_ Spring a- 
gree in Nature, if you conſider the 
Force againſt them, and their Endea- 
vour of Reſtitution. 

But further, if you take a thin tiff 
Lamina of Steel, like a Piece of T'wo- 
penny Riband of ſome length , and 
nail it faſt at one End, ( the remain- 
der of it being free in the Air) then 
force the other End aſide and let ir go; 
it will make Vibrations backward and 
forward, perfectly anſwering thoſe of 
a Pen- 


_— 


31 

2 Pendulum. And much more, if you 
contrive it with a little Steel Button at 
the End of it, both to help the Moti- 
on when once let on foot, and to 
bear it better againſt the Rehiſtance of 
the Ayr. There will be no difference 
berween the Vibrations of this Spring, 
and of a Pendulum, which in both, 
will be alike increaſed or decreaſed in 
Proportion ro their Lengths. The 
ſame End ( viz, Reit ) being, in the 
lame manner, obtained by Gravity in 
one, and Elaſticity in the other. 

. Further yer, if you nail the Spring 
above, and let it hang down perpen- 
dicular, with a heavier Weight at the 
lower End, and then et it on moving, 
the Vibrations will be continued and 
carried on both by Gravicy and Ela- 
ſticiry, the Pendulum and the Spring 
will be moſt friendly joyned to caule 
a ſimple equal Motion of Librations, 
I mean, an equal Meaſure of Time 
in the Recourles ; only the Spring an- 

D 2 lwer- 


(werably to irs Strength, may cauſe 
the Librations tobe ſomewhart (wifter, 
as an Addition of Tenſion does to a 
String continaecd in the ſame length, 

I come now to conlider a String of 
an Inſtrument, which is a Spring taſt- 
ned at- both Ends. It acquireth a 
double Elaſticiry. The firſt by Ten- 
fron, and the Spring is ſtronger Or 
weaker, according as the Tenhon is 

reater or lels. And by how much 

ronger the Spring is, ſo much more 
frequent are the Vibrations, and by 
this Tenſion therefore, the Strings of 
an Inſtrument keeping the ſame length 
are put-'in Tune, , and 'this Spring 
draws Jength-ways, endeayouring a 
Relaxation of the Tenlion. 

Bur then, Secondly, the String being 
under a Raced Tenlton, hath another 
Elaſtick Power tide-ways, depending 
upon the former, by which it endea- 
vours, it it be drawn alide, to reſtore 
it ſelf to the caſieſt Tenhton, in the 
lhorcelt, yi, ſtreighrelt line. In 
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@ In the former Caſe, Tenſion doth 
)a | the ſame with abarement of lengrh, 
 Þf and affects the Scring properly as 2 
of | Spring, in that the String being forci- 
R. | bly ſtretched, as forcibly draws back 
a || to regain the remiſs Poſture in which 
n. | ic was before : And bears little Ana- 
or | !ogy with the Pendulum, except 1n ge- 
is | neral, in their ſpontaneous Motions in 
ch | order to their Reſtitution. 
_ Bur there is great Correſpondence in 
by | *e ſecond Cale, berween the Librati- 
of | ons of a Pendulum and the Vibrations 
x of a String ( for ſo, for diſtinctions 
ng ſake, I will now call them ) in that 
2 | they arc both proportioned to their 
length, as has been ſhewn ; and be- 
ng || *ween rhe Elaſticicy which moves the 
ner | String, and Gravity which moves the 
ng Pendulum,both of them having the ſame 
x. | Tendency to Reſtitution, and by the 
we | fame Method. As the Declivity of 
he | the Motion of a Pendulum, and con- 
In & ſ{cquently che Impulle of its 5 
. D 3 , 
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ſtill leſſened in the Arch of its Range 
from a Semi-Circle, till it come to 
reſt perpendicular ; the Deſcent there- 
of being more down-right at the firſt 
and greareſt Ranges, and more Hori. 
zontal at the laſt and ſhorteſt Ranges, 
as may be ſeen in the preceding Fi- 
oure CITE EB; fo the Impulſe of a 
Spring is ſtill gradually leſſened as the 
Ranges ſhorten, and as it gains of re- 
laxation, till it come to be reſtored to 
reſt in its ſhorteſt Line. And this 
may be the Cauſe of the Equality of 
Time of the Librations of a Pendu- 
lum, and allo of the Vibrations of 
a String. Now, the Proportions of 
Length, to the Velocity of Vibrations 
in one, and of Librations in the other, 
we are ſure of, and find by manifeſt 
Experience to be quadruple in one, 
and duple in the other. 

Now tack two equal Pendulums to- 
gether ( as before ) being faſtened at 
both Ends, take away the Plumbers, 

| and 
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and you make ir a String, retaining 
ſill the ſame Properties of Motion, 
only what was ſaid before to be cau- 
ſed by Gravity, muſt now be ſaid to 
be done by Elaſticity. You fee what 
an caſie Step here is our of one into 
the other, and whar Agreement there 
is between them. The Phenomena are 
the ſame, bur difhcultly experimented 
in a String, where the Vibrations are 
too {ſwift to fall under exact Meaſure; 
but moſt caſte in a Pendulum, whoſe 
flow Librations may be meaſured ar 
pleaſure, and numbered by diſtant 
Moments of Time. 

To bring it nearer, make your Ten. 
ſion of the String by Gravity, inſtead 
of ſcrewing it up with a Pegg or Pin: _ 
Hang weight upon a Pulley at one 
End of the String, and as you increaſe 
the Weight, lo you do increaſe the 
Tenſion, and as you increaſe the Ten: 
ſion, ſo you increafe the Velocity of 
Vibrations. So the Vibrations are 


D 4 pro- 


3 - 
roportionably regulated inamediatel 

by [Tenſion ay pr > by Gra 
vity. So that Gravity may claim a 
ſhare in the Meaſures of theſe Harmo- 

nuck Motions. = 
But to come ſtill nearer, and home 
to Our purpole, Faſten a Gut or 
Wurre-ſtring above, and hang a heavy 
Weight on it below, as the Weight is 
more or leſs, ſo will be the Tenhon, 
and conſequently the Vibrations. Buc 
lex the ſame Weight continue, and the 
Sring will have a ſtared ſerled Tenſ1- 
on. Here you have both in one, a 
Pendulum, and the Spring of a String, 
which relembles a double Pendulum : 
Draw the Weight afide, and ler it 
range, and it is properly a Pendulum, 
librating after the Nature of a Pendu- 
lum. Again, when the Weight is ar 
relt, ſtrike che String with a gentle 
Ple&rum made of a Quill, on the up- 
per part, ſo as not to make the Weighs 
move, and the String will vibrate, and 
give 
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give its Tune, like other Strings faſt- 
ned at both Ends, as this 1s alſo, 
in this Caſe. So you have here both 
a Pendulum and a String, or euther, 
which you pleaſe. And ( the Tenſi- 
on being ſuppoled to be ſerled under 
the ſame Weight ) the common Mea- 
lure and Regulator of the Proportions 
of them is the Length. And as you 
alter the Length, ſo proportionably 
you alter at once the Velocity in the 
Recourles of the Vibrations of the 
String, and of the Librations of the 
Pendulum. And though the Vibrati- 
ons be ſo much {wifter, and more tre- 
quent than the Libracions, yet the Ra- 
tions are altered alike. It you ſubdu- 
ple the Lengrh of the Scring, then the 
Vibrations will be dupled. And it 
you ſubquadruple it, then the Libra- 
tions will be alſo dupled, allowing for 
ſo much of the Body of the Weight 
as muſt be taken in, to determine the 
Length of the Pendulum. 

The 
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The Vibrations are altered in duple 

Proportion to the Libratiens, becauſe 
( as hach been ſhewn ) the String is as 
a double Pendulum, eicher one of which 
ſuppoſed Te::4ulums is but halt ſo long 
as the String, and is quadrupled by 
dupling the whole String. Sill there- 
fore the Proportion of their Alterations 
holds ſo certainly and regularly with 
the Proportion of every yy. of 
their common Lengrh, that, it you 
have the Compararive Ration of either 
of theſe rwo, viz. Vibrations or Libra- 
tions to the Length, you have them 
both : The increaſe of the Velocity of 
Librations being ſubduple to the in- 
creaſe of the Velocity of Vibrations. 
And thus the Motions of a Pendulum 
do fully and properly diſcover to us, 
the Motions of a String, by the mani- 
feſt Correſpondence of their Proper: 
ries and Nature. The Pendulum's Mo- 
cion of Gravity, and the Strings of E. 
[aſticiry bearing lo certain Proportions 
accord. 
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according to Lengrh, that the Princi- 
ples of Harmony, may be very pro- 
perly made out, and moſt eafily com- 
prehended, as explained by the Pen. 
dulum. And we hnd, that in all Ages, 
this part of Harmony was never ſo 
ya 2 underſtood, as fince the late 
Diſcoveries about the Pendulum. 

And I chuſe to make this Illuſtra- 
tion by the Pendulum, becaule it is fo 
ealie for Experiment, and for our 
Comprehenſ1on; and the Elaſtick Pow- 
cr ſo difficult. : 

Having ſeen the Origine of Tunea- 
ble or Harmonick Sounds, and of their 
Difference in reſpect of Acureneſs and 
Gravity : Ic is next to be conſidered, 
how they come to be affefted with 
Conſonancy and Diflonancy, and 
What thele are. 
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CHAP. II. 
_ Of Conſonancy and Diſſonancy. 


Onlonancy and Dillonancy are 

the Reſult of che Agreement, 
mixture or uniting (or the contrary) 
of the undulared Motions of the Ayr 
or Medium, cauled by the Vibrations by 
which the Sounds of diſtin&t. Tunes 
are made. And thoſe are more or 
leſs capable of ſuch Mixture or Co-in- 
cidence according to the Proportion 
of the Meaſures of Velocity in which 
they are made, 1.e. according as they 
are more or leſs commenſurate. This 
I might well tet down as a Poſtulatum. 
But I ſhall by ſeveral Inſtances indea- 
vour to illuſtrate the undulating Mo- 
tions or Undulations of the Ayr; and 
confrm , what is ſaid of their Agree- 
ment and Dilagreements. And frſt 
che 


41 


' the Undulacions, by {omewhat we ſee 


in other Liquids. 

Ler a Stone drop into the Middle of 
2 {mall Pond of ſtanding Water when 
it iS quiet, you ſhall fee a Motion 
forthwith impreſſed upon the Water, 
paſſing and dilating from that Center 
where the Stone tell, in circular Waves 
one within another, {till propagated 
from the Center, ſpreading ll they 
reach and daſh againſt the Banks, and" 
then returning, it the force of the Mo- 
tion be ſufficient, and meeting| thoſe 
inner Circles which, purſue the fame. 
Courſe, withour giving them-;:any 
Check... |:.. 19741 

And if you drop a Stone inanother 
place, from that Centre will likewiſe 
ſpread round Waves; which meer 
the other, will quietly paſs them, each 
moving forwards in its own proper 
Figure. 

The like is better experimented in 
Quick-ſilyer, which being a. more 


denſe 
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denſe Body, continues its Motions | 


longer, and miy be placed nearer 
your Eye. If you try it in a pretty 
large round Veſſel, ſuppoſe of a foor 
Diameter, the Waves will keep their 
own Motion forward and backward, 
and quietly pals by one another as 
they meer. Something of this may 
be ſeen in a long narrow Paſlage, 
where there is not room to advance in 
Circles. 

Make a wooden Trough or long 
Box, ſuppoſe of ewo Inches broad, 
and two deep, and twenty long. Fill 
it three: Quarters or half full of Quick- 
ſilver, and placeic Horizontally, when 
it 1s at quiet, give it with your Finger 
a lictle pat at one End, and it will 
impreſs a Motion of a ridgid Wave 
acrols, which will pals on to the other 
End, and daſhing againſt it, return 
in the ſame Manner, and daſh againſt 
the hether End, and go back again, 
and thus backward and forward, ill 


the 


[ 43 ] 


! the Motion ceaſe. Now if after you 


have ſet this Motion on foor, you 
cauſe ſuch another, you ſhall ſee each 
Wave keep its regular Courſe; and 
when they meet one another, paſs on 
withour any Reluctancy. 

[ do not ſay theſe Experiments are 
full ro my purpoſe, becauſe theſe be- 
ing upon fingle Bodies, are not ſuth- 
cient to expreſs the Dilagreements of 
Diſproportionare Motions caufed by 
Jifforers Vibrations of different ſoimd- 
ing Bodies ; but theſe may lerve' to 
illuftrare thoſe inviſible Undulations 
of Ayr. And how'a Voice reflected 
by the Walls of a Room, or by Ec: 
cho being of adequare Vibrations, re- 
turns from :{2 Wall, and meets-the 
commenſurate Undulations paſſing 
forwards, without hindring one 'ano- 
ther. 

Bur there are Inftances which tur- 
ther confirm the Reaſons of Conlo- 
nancy and Diflonancy, by the Mani- 
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44 
teſt agrecing or diſagreeing Meaſures 
of Motions already ſpoken of. 

Ic hath been a common Practice to 
imitate a Tabour and Pipe upon an 
Organ. Sound togethct two diſcord. 
ing Keys (the baſe Keys will ſhew ir 
beſt, becaule their Vibranons are (low. 
er) let them, for Example, be Ga- 
mut with Gamur ſharp,or F Faut ſharp, 
or all three rogether. Though thele 
of themſelves ſhould be. exceeding 
ſmporh and well voyced Pipes ; yer, 
Wag | ſtruck rogether, there will be 
ſuch. 2 Barrel in the Ayr between their 
diſproportioned Motions, {uch a Clat; 
ecr,and Thumping, thar itwill be like 
the beating of a Drum, . while 2 
Jigg..4s played to it with the other 
hand.,, If you ceaſe this, and, ſound 4 
full Cloſe of Concords, it will appear 
ſurprizingly ſmooth and ſweer, which 
ſhews how Dicords well placed, fer 
off Concords in Compolition. . .. Bur 1 
bringthis Inſtance to ſhew, how ſtrong 
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and vehement theſe undulating Mot 
ons are, and how they correſpond 
with the Vibrations by which they are 
made. 
Ic may be worth the while, to re. 
late an Experiment upon which I hap- 
pened. Being in an Arched ſound- 
ing Room near a ſhrill Bell of a Houſe 
Clock, when the Alarm ftruck, ] 
whiſtled to it, which I did with eale ini 
the fame Tune with the Bell, but, 
indeavouring to whiſtle a Note highet 
or lower, the Sound of the Bell and 
Fits croſs Motions were fo predominant, 
that my Breath and Lips were check'd 
ſo,” that I conld not whiſtle at all, nor 
make any Sound of ir in that diſcor: 
ding Tune. After, I founded a ſhrill 
whiſtling Pipe, which was our of tune 
ro the Bell, and their Motions ſo 
clafhed, that they ſeemed to found 

like ſwitching one another in the Ayr. 
Galiles, from this DoEtrine of Pen- 
dulums, eafily and naturally explains 
E the 
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the ſo much admired ſympathy of | 


Conſonant ſtrings ; one (though un. 
rouch'd ) moving when the other is 
ſtruck. Ir is perceptible in Strings of 
the ſame, or another Inſtrument, by 
trembling ſo as to ſhake off a Straw 
laid upon the other String: Bur in the 
ſame Inſtrument, it may be made ye- 
ry viſible, as in a Baſs-viol. Strike 
one of the lower Strings with the Bow, 
hard and ftrong, and if any of the 
other Strings be Uniſon or Octave to 
it, you ſhall plainly ſee it vibrate, and 
continue to doe lo, as long as you 
continue the Stroke of your Bow, and, 
all the while, che other Strings which 
are diflonant, reſt quiet. 

The Reaſon hereof is this. When 
you ſtrike your String, the Progreſſive 
ſound of it ſtrikes and ſtarts all the 
other Strings, and every of them 
makes a Movement in its own pro- 
per Vibration. The Conlonane ſtring, 
keeping meaſure in its Vibrations wich 


thoſe 
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thoſe of the ſounding String hath its 
Mortion continued, and propagated by 
continual agreeing Pulſes or Strokes 
of the other. Whereas the Remainder 
of the Diſſonant ſtrings having no help, 
bur being checked by the croſs Mo- 
tions of the ſounding String, are con- 
ſtrained to remain till and quier. Like 
as, if you ſtand before a Pendulum, and 
blow gently upon ir as it pafleth from 
you, and fo again in its next Courles 
keeping exact time with it, it is moſt 
eaſily continued in its Motion. But 
if you blow irregularly in Meafures 
difterent from the Meafize of the Mo. 
tion of the Pendulum, and fo moſt 
frequenrly blow againlt | it, the Moti- 
on of ir will be ſo checked, thar ir 
muſt quickly ceaſe. 

And here we may take notice, ( as 
hath been hinted before ) that this alſo 
confirms the aforeſaid Equality of the 
Time of Vibrations to the laft, for 
thac the ſmall and weak Vibrations of 

BE 3 the 


| 48 | 
the ſympathizing String are regulated] 
and continued by the Pulſes of the 
greater and ſtronger Vibrations of the 
founding String, which proves, that 
notwithitanding that Diſparity © 
Range, they are commenlurate in the 
Time of their Motion. 

This Experiment is ancient: I find 
it 1n Ariſtides Quintilianus a Greek Au- 
thour, who is ſuppoled ro have been 
contemporary with Plutarch. Bur the 
Reaſon of it deduced from the Pendu- 
lum, is new, and hilt diſcovered by 
Galileo. 

It is an ordinary Trial, to find out 
the: Tune of a Beer-glaſs without ftri- 
king it, by holding it near your Mouth, 
and humming loud to it, in ſeveral 
ſingle Tunes, and when you ar laſt 
hire upon the Tune of the Glaſs, ir 
will cremble and Eccho to you. Which 
ſhews the Conſent and Uniformity. of 
Vibrations of the lame Tune, though 
in ſeveral Boces. 

To 
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o To cloſe this Chapter. | may con- 
" clude that Conſonancy 1s the Pallage 


of ſeveral Tuneable ſounds through 
the- Medium, frequently mixing and 
unitmg in their undulated Motions, 
uſed by the well proportioned com- 
menſurate Vibrations of the ſonorous 
Bodies, and conſequently arriving 
{moorh, and ſweet, and plealant to 


the Ear. On the contrary, Diflonan- 


8 y is from diſproportionate Motions 
Yy pf Sounds, not mixing, but jarring 


and claſhing as they pals, and arriving 
o the Ear Harſh, and Grating, and Ot- 
enſive. And this, in the next Chap- 
4 $<r {hall be more amply explained. 

'l Now, what Concords and Diſcords 
WI AG thus produced, and in uſe, in or- 
der ro Harmony, I {hall next confi- 
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CHAP. IV. 
Of Concords. 

Oncords are Harmonic ſounds, 
(} which being joyned pleale and 
delight the Ear; and Dilcords the 
Contrary. So that it is indeed the 
Judgment of the Ear that derermines 
which are Concords and which are 
Diſcords. And to that we muſt firſt 
reſort to find out their Number. And 
then we may after {earch and examine 
how the natural Production of tholse 
Sounds, dilpoſerh them to be pleafing 
or unpleaſant. Like as the Palate 1s 
ablolute Judge of Tafts, what is ſweet, 
and what is bitter, or fowr, '&c. 
though there may be allo tound out 
lome natural Cauſes of thoſe Quali 
ties. But the Ear being entertained 
with Motions which fall under exact 


Demonſtrations of their Meaſures, the 
Do- 
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Doctrine hereof is capable ot being 
more accurately diſcovered. 

Firſt then, ( ſerting aſide the Unilon 
Concord, which is no Space or Inter- 
val, but an Identity of Tune) the Ear 
allows and approves thele following 
[ntervals, and only thele tor Concords 
to any given Note, viz, the Octave 
or Eighth, the Fifth, then the Fourth, 
(though by later Maſters of Muſick de- 
graded from his Place) then the Third 
Major, the Third Minor, the Sixth Ma- 
jor, and the Sixth Minor. And allo ſuch, 
as in the Compals of ay Voice or In- 
{trument beyond the Octave, may be 
compounded of thele,for ſuch thole are, 
| mean compounded, and only the for- 
mer Seven are {imple Concords ; not 
bur that they may leem to be com- 
pounded,viz; the greater of the leſs with- 
in an Octave, and therefore may be 
called Syſtems, bur they are Originals. 
Whereas beyond an Octave, all is but 
Repetition of theſe in Compound with 
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che Eighth, as a Tenth is an Eighth 
and a Thurd ; a Twelfth is an E ;ohch 
and a Fifth; a Fifteenth 1s Diſdiapa- 
ſon, 1.e. two Octaves, Cc. 

But notwithſtanding chis Diſtinction 
of Original and Compound Concords; 
and, tho' thele compounded Concords 
are found, and diſcerned by their Ha- 
birude to te Original Concords com- 
prehended in the Syſtem of Diapaſon; 
(as a Tenth aſcending is an Octave 
above the Third, or x Third above 
the Octave ; a T weltthis an Octave to 
the Fifth, or a Fitch co the Eighth, a 
Fifreenth is an Eighth above the Oc. 
rave, i.e. Diſdiapaſon two Eighths,Cc.) 
yer they muſt be own'd, and are to 
be eſteemed good and true Concords, 
and equally uſctull in Melody, elpe- 
cially in that of Conlorr. 

The Syſtem of an Fighth, contain- 
ing ai Intervals, or Spaces, or De- 
grees, and eight Notes reckoned inclu- 
hvely, as expreſſed by eight Chords, 
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is called Diapaſon, :. e. a Syſtem of 
all intermediate Concords, which were 
anciently reputed to be only the Fifth 
and the Fourth, and ir comprehends 
them both, as being compounded of 
them both: And now, that the Thirds 
and Sixths are admitted for Concords, 
the Eighth contains them allo : Yiz. a 
Third Major and Sixth Mmor, and a- 
gain a Third Mmor and Sixth Mapor. 
The Octave being bur a Replication 
of the ns or given Note below ir, 
and the fame, as it were in Minuture, 
it cloſerh _ rermiaates the firſt perfect : 

Syſtem, and the nexr Octave above | 
alcends by the ſame Intervals, and 1s 
n like manner compounded ot chem, 
and {o on, as far as vou can proceed 
pwards or downwards with Voices 
Yr Inſtruments, as may be ſeen in an 
Organ, or Harplichord. It 1s there- 
ore molt jultly judged by the Ear, to 
e the Chief of 'all Concords, and is 
ne only Conſonant Syſtem, which 
being 
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being added to it elf, ſtill makes 
Concords. 

And to it all other Concords agree, 
and are Conlonant, though they do 
not all agree to each other ; nor any of 
them make a Concord if added to ir 
ſelf, and the Complement or Relidue 
of any Concord co Diapalon, is allo 
Concord. 

The next in Dignity 1s the Fitch, 
then the Fourch, Third Major, Third 
Minor, Sixth Major, and laſtly Sixth 
Mywmor ; all taken by Aſcent from the 
Uniſon or given Note. 

By Uniſon is meant, ſometimes the 
Habitude or Ration of Equality of 
two Notes compared together, being 
of the very {.mme Tune. Sometimes 
( as here ) for the given ſingle Note to 
which the Diſtance, or the Rations of 
other Intervals are compared. As, if 
we con(ider the Relations to Gamnt, 
ro which Are is a Tone or Second, 
B mi a Third,C a Fourth,D a Fifth,e>c. 

We 
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We call Gamut the Uniſon, for want of a 
more properWord.Thus C fa ut,or any 
other Note to which other Intervals are 
taken, may be called the Uniſon, 

And the Reader may eaſily diſcern, 
in which Senle it is taken all along by 
the Coherence of the Diſcourſe. 


I come now to conl1der the natu- 
ral Reaſons, why Concords pleaſe the 
Ear, by examining the Motions by 
which all Concords are made, which 
having been generally alledged in the 
beginning of the third Chaprer, thall 
now more particularly be diſcuffed. 

And here I hope the Reader will 
pardon ſome Repetition in a Subject, 
that ſtands in need of all Light thar 
may be, if, for his caſic and more 
ſteady Progreſs, before I proceed, 1 
call him back ro a Review and briet 
Summary of ſome of thoſe Notions, 
which have becn premis'd and conh- 
dered more at large. f have ſhewed, 

#6 by 1. That 
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1. That Harmonick Sound or 
Tune is made by equal Vibrations or 
Tremblings of a Body fitly confticu- 
red. 

2. Thar chole Vibrations make their 
Courſes and Recourles in the ſame 
Meaſure of Time ; from the greateſt 
Range to the leſſer, till they come to 
reſt. 

3. Thar thoſe Vibrations are under 
2 certain Meaſure of Frequency of 
Courſes and Recourles in a given Space 
of Time. 

4. Thar if the Vibrations be more 
frequent, the Tune will be proportio- 
nably more Acute : it lels frequent, 
more Grave. 

5. That che Librations of a Pendu- 
lym become doubly frequent, it the 
Pendulum be made four times ſhorter ; 
and twice flower, if the Pendulum be 
four times longer. 

.6. That a Chord, or String of a 
Muſical Inſtrument, is, as a double 

| Pendu- 
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Pendulum, or two Pendulums tacked 
rogether at length, and therefore hath 
the ſame Effects by dupling; as a Pen. 
dulum by quadrupling, :. e. by du. 
pling the Length of the Chord, the Vi. 
brations will be ſubdupled, 7. e. be 
half ſo many in a given Time. And 
by ſubdupling the Lengrh of the Chord, 
the Vibrations will be dupled, and 
11 rags ſo in all other Mea- 
ures of Length, the Vibrations bear: 
ing a Reciprocal proportion to the 
Lengrh. 

7. That thele Vibrations imprels a 
Motion of Undulation or Tremblins 
in the Medium ( as far as the Motion 


extends ) of the ſame Meaſure with the 
Vibrations. ET 


- 


8. That if the Motions made by 
different Chords be fo commenſurate, 
that they mix and unite ; bear the ſame 
Courſe either alrogether, or alternare- 
ly, or frequently : Then the Sourids 
ot thole different Chords, thus mixing, 
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will calmly pals che Medium, and ar: 
rive at the Ear as one Sound, or near 
the ſamc, and fo will ſmoothly and 
evenly ſtrike the Ear with Pleaſure, 
and this is Conſonancy, and from the 
want of ſuch Mixture is Difſonancy. 
I may add, that as the more frequent 
Mixture or Coincidence of Vibrations, 
render the Concords generally ſo much 
the more perfect : So, the lels there is of 
Mixture, the greater and more harſh 
will be the Diſcord. 

From the Premiſles, it will be eaſe 
to comprehend the natural Reaſon, 
why the Ear is delighted with thoſe 
forenamed Concords : and that is, be- 
cauſe they all uaite in their Motions 
often, and at the leaft at every ſixth 
Courſe of Vibration, which appears 
from the Rations by which they are 
confticured, which are all contained 
within that Number, and all Rations 
contained within that Space of Six, 


make Concords, becaule the Mixture 
of 
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of their Motions 1s an{werable to the 
Ration of them, and are made at or 
before every Sixth Courſe. This will 
appear if we examine their Motions. 


e& Firſt, how and why the Unilons agree 


ſo perte&tly ; and then finding the rea- 
ſon of an Octave, and hxing that, all 
the reſt will follow. 
To this purpole, ſtrike a Chord of 
a ſounding Inſtrument, and at the 
ſame Time, another Chord ſuppoſed 
to be in all reſpects Equal, z.e, in 
Length, Macter, Thicknels, and Ten- 
hon. Here then, both the Strings give 
their Sound; each Sound is a certain 
Tune; eaciz Tune is made by a cer- 
rain Meaſure of Vibrations: the ſan 
Vibrations are impreſſed upon, and 
carried every way along che Medyon, 
in Undulations of the lame Meaſure 
wich them, until the Sounds arrive at 
the Ear, Now the Chords being fup- 
poled to be equal in all reſpects ; it 
tollows, that cheir Vibrations mult be 
allo 
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alfo equal, and conſequently move 1n 
the fame Meaſure, joyning and uni- 
ting in every Courle and Recourſe, 
and keeping ſtill the ſame Equality, 
and Mixture of Motions of the String, 
and in the Medium. Therefore the 
Habitude of thefe rwo Strings 1s called 
Uniſon, and is 10 pertectly Confo- 
nant, that it is an Identity of Tune, 
there being no Interval or Space be. 
eweer them. - And the Ear can hard. 
ly judge, whether the Sound be made 
by rwo Strings, or by one. 

But Conſonancy is more properly 
conſidered, as an Interval, or Space 
between Tones of different Acutenefts 
ot Gravity. And amongſt them, the 
moſt perfect is that which comes near- 
eſt ro Uniſon, (I do not mean betwixt 
which there is the leaſt Difference of 
Interval : but, in whoſe Motions there 
is the greateſt Mixture and Agreement 
next to Uniſon. ) The Motions of two 


Unifons are in Ration of 1 to 1, or 
Of 
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of Equality. The -next Ration in 
whole Numbers is 2 to 1, Duple. 
Divide a Monochord in wo Equal 
parts, half 'the Length compared to 
the whole, being in Subduple Ration, 
will make double Vibracions, making 
ewo 'Recourſes in the lame time 
that the other makes one, and lo uni- 
ting and mixing alternately, 4. e. eve: 
ry other Motion. Then comparing 


the Sounds of theſe two, and the halt 


will be found to lound an Octave to 
the whole Chord. Now the Octave 
( alcending from the Unilon ) being 
thus found and hxed to be in duple 
Proportion of Vibrations, and fubdu- 
ple of - ; conſequently the Pro. 
portions of all ocher Incervals are eati- 
ly found our. 

They are found our by retolving o1 
dividing the Octave into the mean 


Rations which are contained in it. 


Euclid, in his Seftis Canonis, T heorem.. 6. 
gives wo Demonſtrations to ptove, 
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that Duple Ration contains, and is 
compoſed of the rwo next Rations, viz. 
Seſquialtera and Seſquitertia. There- 
fore an Octave which is in Duple Ra- 
tion 2 to 1 is divided into, and com- 
poſed of a Fitth, whole Ration js found 
to be Seſquialtera 3 to 2; and a 
Fourth, whoſe Ration is Seſquitertia 
4to 3. In like manner, Seſquiltera 
is compoſed of Se/quiquarta and Se/- 
quiquinta. That 1s, a Fifth 3 tO 2 
may be divided into a Third Major 5 
to 4, and a Third Minor 6 to 5 ; &c. 

There is an eafic way to take a 
view of the Mean Rations, which 
may be contained in any Ration gt- 
ven, by transferring the Prime or Ra- 
dical Numbers of the given Ration in- 
ro greater Numbers of the ſame Ra- 
tion, aS 21 into 4to 2, or 6 to 
3, &c. which have the ſame Ration 
of Duple. Again, 3 to 2 into 6 to 
4, Which is {till Seſquialterg, Now 
in4to 2, the Mediety IS 3. So thar 
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4to 3 and 3 to 2 are comprehended 
in 4to 2; that is, a Fourth and a Fifth 
are comprehended in an Eighth. In 
6 to 4 the Mediety is 5, lo 6to 4 
contains 6 10 5 and 504; 1. &. 4 
Fifth contains the 2 Thirds. Let 6 
ro 3 be the Octave, and it contains 
6to 5 Third le/s, 5 to 4 Third Ma- 
jor, and 4 to 3, a Fourth, and hath 
rwo Medieties, 5 and 4. Of this I 

{hall ſay more in the next -Chaprer. 
Thele Rations exprels che Difference 
of Length in ſeveral Scrings which 
make the Concords; and conlequent- 
ly the Dittcrence of the!rr Vibrarzions. 
Take wo Strings A B, in all other 
Relpects equal, and compare thetr 
Lengths, which it equal, make Uni. 
lon or the lame Tune. It A be don: 
ble in Length toB, 1. c. 2 to 1, the 
Vibrations of B will be duple to thoſe 
of A, and: unite alternately, Viz. at 
every Courle, croſſing at the Recourle, 
and grye the Sound of an Octave to 4 
F 3 [ 
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If the Length of A be to that of B 
as 3 to 2, and conſequently the Vi. 
brations as 2 to 3, their Sounds will 
conſort in a Fifth, and their Motions 
unite after every ſecond Recourle, 4. e. 
at every other or third Courle. 

If A to B, be as 4 to 3, they ſound 
a Fourth, their Motions uniting after 
every third Recourſe, viz. at every 
fourth Courle. 

If AtoB, be as 5 to 4, they ſound 
a Ditone, or third Major, and unite 
after every fourth Recourle, i.e. eve- 
ry fifth Recourle. 

If Aro B, be as 6to 5, they ſound 
a Trihemitone, or Third Minor, uni- 
ting after every fifth Recourſe, at c 
very ſixth Courſe. 

Thus by the frequency of their be 
ing mixed and united, the Harmony 
of joyned Concords is found fo very 
ſweet and pleaſing ; the Remoter be 
ing allo combined by their Relarion 
ro other Concords beſtdes the Uniſon. 

The 


5 . 


The greater Sixth, 5 to 3, i within the 
Compals of Rations between 1 and 6 , 
but, I conteſs, the leſſer Sixth, 8 to , 
is beyond it: but is the Complement 
of 6to 5 to an Octave, and makes a 
better Concord by its Combinations 
with the Octave, and Fourth from the 
Uniſon ; having the Relation of a Third 
Minor to One, and of a Third Majorto 
the Other, and their Motions unit1 

accordingly. And the Sixth Major hath 
the ſame Advantage. Of the Com- 
binatious I ſhall have occaſion to ſay 
ſomewhat more, after I have made 
the Subject in hand as plain as I can. 

I propoſed the Collating of rwo {e- 
veral Strings, to expreſs the Conſort 
which is made by them; but other. 
wiſe, theſe Rations are more certain- 
ly found upon the Meaſures of a Mo- 
nochord, taken, by being applied to the 
Section of a Canon, or a Rule of the 
Strings length divided into parts, as oc- 
caſion requires: becauſe there is no need 
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66 \ 
ſo often to repeat Cteris paribus, as is 
when ſeveral Strings are collated. And 
if you take the Rations as Fractions, 
it will be more eafic to meaſure our the 
given Parts of a Monochord, or {in- 
gle String exrended on- an Inſtrument : 
Thoſe parts of the String divided by a 
Moveable Bridge or Frer put under , 
and made to ſound; That Sound, re. 
lated ro the Sound of the Whole, will 
give the Interval ſought afrer. Ex. gr. 3 
of the Chord gives an Eighth, j give 
a Fifth, 3} ſound a Fourth, + ſound a 
Third Major, 5 a Third Mwmor, 3 a Sixth 
Major, © a Sixth Minor: Now we thus 
exprels theſe Concords. 

Uniſon. zd. Min. 3d. Maj. 4th. «5th. 
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I ſaid, that all Concords are in Ra- 
tions within the Number Six; and 
I may add, that all Rations within the 
Number Six, are Concords : Of which, 
take the following Scheme. 


j- to 5 3d Minr.4 to3 4th j6ro5 3d "Nener. 


to < 5th to 2 8th |5 ro 3d Major. 
ro 3 8th to 1 15th — 4th my 
to 2 12th 3 to 2 5th 
tro 1 19th 3 to 2 5th |2 to x 8h 

two 1 12th 


5 to 4 3d Mejor. |: ro x Sth 
t 3 6th Mayor. 
»W 2 oth Major 

L 99 i 17th Major. 
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All that are Concords to the Uni- 
fon, are allo Concords to the Octave. 
And all that are Diſcords to the Uni- 
ſon, are Dilcords to the Octave. And 
ſome of the Intermediate Concords, 
are Concords one to another ; as the 
ewo Thirds tothe Fitch, and the Fourth 
to the two Sixths. So thagthe Uniſon, 
Third, Fifth, and Octave ; or the U.- 
niſoo, Fourth, Sixth, and Octave, may 
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be ſounded together ro make a com. 
pleat Cloie of Harmony : I do not 
mean a Cloſe to Conclude with, for 
che Plagal is nor ſuch ; bur a complear 
Cloſe, as it includes - all Concords 
within the Compais of Diapalon. 
A Scheme of which I have let down 
at the End of the toregoing Staff of 
hve Lines, which containeth the Notes 
by which the aforeſaid Concords are 
expreſſed. The tormer two which al- 
cend from the Unilon,Gamut,by Third 
Major ( or Minor ) and Fifth, up to the 
Octave ; are uſually called Authentick, 
as relating principally to the Uniſon, 
and beſt ſarisfying the Ear to reſt upon : 
The orher rwo, which aſcend by the 
Fonrth and Sixth Minor, (or Major) up 
ro the ſame Octave, are called Plagal], 
as more combining with the Octave, 
ſeeming to require a more proper baſe 
Note,zz;. att Eighth below the Fourth, 
and therefore not making a good con- 
cludig Cloſe : And on the continual 
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29 
ſhifting theſe, or often changing them, 
depends the Variety of Harmony ( as 
far as Conlonancy reacheth, which is 
bur as the Body of Mulick) in all Con. 
rrapunct chiefly, bur indeed in all 
Kinds of Compolition. I do not ex- 
clude a Sprinkling of Diſcords ; nor 
here medle with Ayr, Meaſure, and 
Ryrhmus, which are the Soul and Spi- 
ric of Muſick, and give it {o great a 
commanding Power. The Plagal 
Moods deſcend by the ſame Intervals, 
by which the Authenrick aſcend ; which 
is by Thirds and Fifths; and the Au- 
thentick deſcend the ſame by which 
the Plagal aſcend, viz. by Fourths and 


Sixths; one chiefly relating to the Unt- 


lon, the other to the Octave. 

Bur that, for which I deſcribed thele 
tull Cloſes, was chiefly, ro give ( as | 
promis'd ) a larger account of the be- 
tore-mentioned Combinations of Con- 
cords, which increale the Conlonan- 
cies of each Note, and make a wan- 
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derfull Variegation and Delighttulneſ 
of the Harmony. 

Caſt your Eye upon the Firſt of them 
in the Authentick Scale; you will fee 
that Bm hath 3 Relations of Conſo- 
anacy, viz. To the Uniſon, or given 
Note G; tothe Fitth,and rothe Octave: 
To the Uniſon as a Third Mimor ; to che 
Fifch as a Third Major ; to the Octave aff | 
Sixth Major , fo that its Motions joynſ | 
afrer every Etch Recourſe, i.e. at every 
Incch Courſe, with the Unilon ; every 
fifth wich the Diapente or Fitch ; every 
{nth Courlc with the Octave. Then 
conſider the Diapente, D ſol re , as a 
Fifth ro the Unilon, it joyns with i 
every third Courle; and as a Fourth 
ro the Octave, they j joyn every Fourth 
Courſe. Then, the Octave with the 
Uniſon, joyns after every ſecond V+ 
bration, 4. e. at every Courſe. 

Now take a Review of the Variety 
of Conſonancies in theſe four Notes. 
Here are mixed cogether in one yr 

ot 
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[721 ] 
fort the Rations of 2 to 1, 3 to 2, 4to 3, 
5 tO 4, —_— pe 3+ CR lo 
ic is in the» other Cloles, only | 
alternately che Saxths, - 'Y 
You may ſee here, within the $ 
of three Intervals fram the .Uniton , 
viz, 3d, 5th, and 8th; what. a Con- 
courſe there -i5 of Conſonant Rations, 
to Variegate 'and give (as it were.) 4 
pleaſanc Purling to the Harmony with- 
in that Space. For now, all this Va- 
riety is formed within one Syſtem of 
Diapaſon , juſtly bearing that Name. 
Bur then, think what it will be, when 
the remote Compounded Concords are 
joyned to them; as when we make a 
tull Cloſe with both Hands upon an 
Organ, or Harpſichord, or when the 
higher Part of a Conſort of Muſick is 
reconciled to the lower, by the middle 
Parts; viz. the Treble to the Baſe, 
by the Mean and Tenor : And all 
this, refreſhed by the Interchangings 
made between the Plaga! and Authen- 
tick 


"TRI 


OY 
A” - wS4 *% 
——— 


- 
eres 


. 
| 
" —_— - 
- Y P - e 
gh « —— hg 
pa — - —_ = _— "0 ®.. 
_ aw = als Pu _—_ _ 4 L 
= On mn 


E. 


Cen— p—__ 
OI 
©. 


W 1 
: 
» l 
FT” 
. 
c 
y 
'F 
- 
. mp 
oy 0 


if - * [ j = w_ - - 4 : S —_— : 
vn. ew. 24 - tio i> = Fama 4 


4 


| [ 72 ] 

tick Moods. Add to all this, the In- 
finice Variety of Movement of ſome 
Parts, through all Spaces, while ſome 
Part moves ſlowly : And (as in Fuges ) 
one chafing and purſuing another. 

The wholc Reafos of Conſonancy, 
being founded upon the Mixture, and 
Uniting of the Vibrating Motions of (e- 
veral Chords or ſounding Bodies ; it 
is fit, it ſhould here be better explained 
and confirm'd. That their Mixtures 
accord to their Rations, it is caſte to be 
computed: Bur it may be repreſente 
to your Eye. | 
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| AB, &c.| 
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| BA 
ABC CAH | BAC CBA | ABE. |} 
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Let V V be a Chord, and ſtand for 
the Uniſon : Let O O be a Chord halt 
ſo long, which will be an Octave to the 
Uniſon, and the Vibrations double : 
Then [ ſay, they will alternately, . e. 
at every other Vibration unite: Let 
from A to B, be the Courle of the Vi- 
bration, and from Bro A the Recourle. 

* Obſerving by che way, thar ( in rela- 

tion to the Figures mentioned in this REC 
Paragraph and the next, as allo in the BY 
ſromer Diagram of the Pendulum,Cap. L 
2. pag. 9. þ 'W hen I lay, | trom Bro | 1 
A } and, | overtakes V, in A, &c. | b 
I do there A our tO expreſs the mar- << 
ter brief and per{picuous, withour per- hy 
plexing the Figures with many Lines ; 
and avoiding the Incumbrance of ſo R 
many Cautions, whereby to diſtract N* 
the Reader : Yer | muſt always be un- Þ* 
deritood ro acknowledge the continual 
Decreaſe of the Range of Vibrations be- q 
tween A and B, while the Motion con- « 

tINUCs 3 


CL 93 
tinues; and by A and B, mean only 
the Extremities of the Range ot all thoſe 
Vibrations, borh the Firlt greatett, and 
alſo the Succeſſive lellened, and gra. 
dually contracted Extremitics of their 
Range. And the following Demon- 
ſtrarion proceeds and holds equaily in 
boch, being applied roche Velocity of 
Recourles, and nor to the Compals of 
cheir Range, which 1s not at all here 
conſidered. Such a kind of Equity, [ 
mult tomerimes in ocher parts of this 
Diſcourſe, beg of the Candid Reader. 
To proceed theretore, I lay, whillt V 
being ſtruck, makes his Courle trom A 
to B; O (ſtruck likewite ) will have 
his Courle from A to B, and Recourle 
from BroA. Next, whilſt V makes 
Recourle from Bro A; O is making 
its Courſe contrary, from A to B, bur 
recourfeth and overtakes V in A, and 
then chey are united in A, and begin 
their Courle cogether. So you. ice, 
that the Vibrations of Diapalon unite 
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[ 76 ] 
alternately, joyning at every Courſe of 
the Uniſon, and crofling at the Re- 
courle. 

Thus alſo Diapente or Fitch having 
the Ration of 3 to 2, unites in like 
manner at every third Courſe of the 
Uniſon. Let the Chord D D be Dia- 
pence to the Uniſon V; whilſt V cour- 
fketh from A to B, the Chord D 
courſerh from A to B, and makes half 
his Recourle as far asC; z. e. 3 to 2. 
Whilſt V recourleth trom Bro A, D 
paſſeth from C to A, and back from 
Aro B. Whilſt V courleth again trom 
AtoB, D paſleth from Bro A, and 
back to C. Whilſt V recourlſeth from 
Bro A, D paſſeth from C to B, and 
back ro A: And then they unite in A, 
beginning their Courſes together, at 
every third Courſe of V. In like man- 
ner the reſt of the Concords unite, at 
the 4th, 5th, 6th Courle, accord- 
ing to their Rations, as might this 
lame way be ſhewn; bur i t would take 
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up roo much room, and is needleſs 3 
being made evident enough from theſe 
Examptes already given. 

Thus far the Rates and Meaſures 
of Conſonance lead us on, and give 
us the true and demonſtrable grounds 
of Harmony : Bur ſtill it is not com- 
pleat without Diſcords and Degrees (of 
which I ſhall treat in another Chapter) 
intermixed with the Concords, to give 
them a Foyl, and ſet them off the 
better. For, (to ule a homely relem- 
blance) That our Food, taken alone, 
though proper, and whollome, and 
natural, may not cloy the Palate, and 
abate the Appetite; the Cook finds 
ſuch kinds and varieties of Sawce, as 
quicken and pleale the Palate, and 
ſharpen the Appetite, though nor teed 
the Sromach : As Vinegar, Muſtard, 
Pepper, &c, which nourith not, nor 
are taken alone, bur carry down the 
Nouriſhment with better Relith, and 
aſtift it in Digeſtion. So che Practical 
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Maſters and Skiltul Compoſers make F , 

uſe of Diſcords, judicioutly taken, to Þ | 

reliſh the Conſort, and make the fÞ | 
| 


Concords arrive much {weeter at the 
Ear, in all forts of Deicant ; buc moſt 
frequently in Cadence to a Cloſe. In 
all which, the chict regard is to be ſ 
had ro aka the Far may expect in , 


the Conduct of the Compoſition, and © 
muſt be pertormed with Moderation 4 


and Judgment; which I now only} 7 
"mention, not intending to treat of 
Compoting, which is out of my De-fſ 7 
ſign and Sphear, and would be coo 
large; bur my detign is, to make theſe 
Crome as plain as I can, thereby toſſ ;. 

gratifie thoſe, whole Piloſophical 

Learning, without previous Skill inf} Þ 

Muſick, will eaſily render them capa-fſ {;. 

ble of this Theory : And allo, thoſe . 

Maſters in Practick Muſick, and Lol ;.. 

vers of it, who, though wanting Phi ©, 

loſophy, ind os Latin and other For-f T; 

reign Tongues, | to read better Au: 

thors ; 


3 Col 

thors; yer, by the help of their know- 
ledge in Muſick, may attain to under- 
ſtand the depth of the Grounds and 
Reaſons of Harmony, for whoſe ſakes 
it 15 done in this Language. 

[ ſhall conclude this Chapter with 
lome Remarks, concerning the Names 
given to the leveral Concords: We 
call chem Third, Fourth, Fifth, Sixth, 
and E:zhth. Of theſe, the Third's being 
Two, and Sixth's being allo Two, 
want berrer diſtinguiſhing Names. 
To call them Flat and Sharp Thirds, 
and Flat and Sharp Sixthsis not enough, 
and lies under a miſtake ; I mean, 
It 1s not a (ufhcient Diltin&tion, ro 
call the greater Third and Sixth, Sharp 
Third, and Sharp Sixth; and the lel- 
(cr, Flat. They are fo, indeed, in a- 
[cending from che Unilon ; bur in de- 
(cending they are contrary ; for to the 
Octave, thc greater Sixth is a lefler 
Third, and che greater Third is a lel- 
ler Sixth ; which lefler Third and Sixth 
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cannot well be called Flat, being in a 
Sharp Key ; Flat and Sharp therefore 
do not well diſtinguiſh them in Gene- 
ral. The leſſer Third from the Octave 
being ſharp, and the greater Sixth 
flat. So, trom the Fifth defcending 
by Thirds, if the Firſt be a Minor 
Third, it is Sharp, and the other be- 
ing a Major Third, cannot be ſaid to 
be Flar. 

The other Diſtintion of them, 
viz, by Major and Mmor, is more pro- 
per, and does well expreſs which of 
them we mean. But ſtill, the common 
and confuſed name of Third, it the 
Diſtinction of Major and Mmor be not 
always well remembred, is apt to 
draw young Practitioners, who donor 
well conſ:der, into another Errour. 
| would therefore call the greater 
Third (as the Greeks do) Ditone, {. 0. 
of two whole Tones; and the Third 
Minor, Trihenutone, be Seſquitone, as 
conlitting of chree half Tones, (or ra- 

ther, 


ther of a Tone and half a Tone) 
And this would avoid the mentioned 

Errour which I am going to delcribe. 
It is a Rule in compoling Conſort 
Muſick, thar ir is not lawful ro make a 
Movement of two Unifons, or two 
Eights, or two Fitths together ; nor of 
two Fourths, unleſs made good by the 
addition of Thirds in another Part : 
Bur we may move as many Thirds 
or Sixths together as we pleaſe. Which 
laſt is falſe, if we keep to the ſame 
ſorr of Thirds and Sixths; for the 
ewo Thirds differ one from ano- 
ther in like manner as the Fourch dit- 
fers from the Fifth. For in the ſame 
manner as the Eighth is divided intq 
2 Fifth and Fourth : fo is a Fifth into a 
3d Major and 3d Minor. Now call 
them by their right names, and, I ſay, 
ic is not lawful ro make a Movement 
of 'as many Ditones, or of as many 
Seſquitones as you pleaſe ; and there- 
fore when you take the liberty A 
3 Oy 
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of, under the general names of Thirds, 
it will be found, that you mix Ditones 
and Trihemitones, and ſo are not con- 
cerned in the aforeſaid Rule ; and fo 
the Movements of Sixths will be made 
with mixture and interchanges of 6th 
Major and 6th Minor, which is ſafe e- 
nough. 

Yer, Iconſels, there is a little more 
liberty in moving Trihemitones and Di- 
*: tones, as likewiſe, either of the Sixths, 

| than -there is in moving Fourths or 
| | Fifths; and the Ear will bear it better. 
| Nay, there is neceſſity, in a gradual 
| Movement of Thirds, ro make one 
þ 
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Movement by two Tihemttones toge- 
ther in every Fourth, and Fifth, or 
Fourth disjunct : "Thar is, ewice in'Dia- 
paſon, or, at leaſt, in rwo Filths ; as 
in Gamut Key proper. The natural 
Aſcent will be, Mt Re Me Fa Sol La: 
Now, to theſe join Thirds in Natural 
Aſcent, and they will be, Mi Fa Sl La 
FaSol. 3%; x «64 $ And thus it will 


be 


be in other Cliffs, but with ſome va. 
riation, according to the piace of rhe 
Fe Here Fr '$ and y*Þ 7 are 
wo "Tribemtones fucceeding one ano- 
ther, and you cannot well alter them 
whhou dilordering the Aſcent, and 
diſturbing the Harmony ; becaule, 
where there is a Hemitone, the Tone 
below joined to ir, makes a Trihemi- 
tone, and the next Tone above at, join- 
ed to it, makes the lame. Thus you 
ſee the neceſiiry of moving two Trihe- 
mitones together, twice in Diap. ſon, or 
a 9th, in ” progreſon of Thirds, in 
Diatomc Harmony , but you cannot 
well go further. 

Now, there is Reaſon, why two Tri 
hbemitones will better bear it, becauſe of 
their different Relations, by which 
one Trihemitone is berter diltinguithed 
trom another, than one Octave, Or 


one Fifth, or one Fourth trom ano- 
ther. 


G 4 In 
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In a third Minor, which hath two 
Degrees or Intervals, conſiſting of a 
Tone and Hemitone, the Hemitone may 
be placed either in the lower Space, 
and then generally is united to his 3d 
Major (which makes the Complement 
of it to a Fifth) downward, and 
makes a ſharp Key ; or elle it may be 
placed in the upper Space, and then 
generally takes his 3d Major above, to 
make up the 5th upward, and con- 
ftitute a Flat Key. And thus a Tritone 
is avoided both ways, I ay, it the 
Hemitone, in the 3d Mmor be below, 
then the 3d Major lies below it, and the 
Air is ſharp. It the Femitone be above, 
then the 3d Mapor lies above, and the 
Air is Flat. And thus the two Mi- 
or Thirds joined in conſequence of 
Movement, are differenced in their Re- 
lations, con{equent to the place of the 
Henitone 5 which variety takes off all 
Naulcouſnels from the Movement, 
and renders ir {weet and pleaſant. 


You 


You cannot ſo well and regularly 
make a Movement of Ditones, though 
it may be done ſometimes, once or 
twice, or more, in a Bearing Paſlage 
(in like manner as you may {ometimes 
ule Diſcords ) to give, after a little 
grating, a better Reliſh. The Skil. 
ful Artiſt may go farther in the uſe 
of Thirds and Diſcords, than is ordi- 
narily allowed. 


I might enlarge this Chapter, by ſetting 
down Examples of the Lawful and Unlaw- 
ful Movements of Thirds Major and Minor, 
and of the Uſe of Diſcords ; but, as I ſaid 
before, my deſign is not to treat of Com- 
poſition : However you may caſt your Eye 
upon theſe following Inſtances; and your 
own Obſervation from the beſt Maſters will 
furniſh you with the reſt. 


Lawful Movement Unlawful Movement 

of Thirds, Mix'd. of Thirds Major. 
| Aa 0 0 
Q_y o- O} $0 1 Jad 0 

0 Lago Lo ” 
0 - 0 _— 
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| 8th, Oftae, Diapaſon. 
, -th. Mejor. Heprachord Major. 
-th. Atiner. —4 nears Minor. 
6th. Major. xachord Major. 
| 6th. Minor. Hexachord Mznor. . 
| th. Diapente. Pentacho 
L th Falſe (in de-? . ry FU DV? 
3 | fet) Semidiapente. 
—_— (nex-Up, irone. 
| 4tl. Diateſſaron. Tetrachord. 
4 3d, Major. Ditone. 
Sefqnirone 
| | id, Afiror. Tatemne 
Semiditone. 
2d, Maj, or Whole? 's { Max 
| aw Adojer. oF Tone Major : 
Aſs. Oy Tone Minor. : Min. 
| 24. Lenft, or Half. } Hemi-? rone \ & 
| note Greater. _ Maj. } © \ Minim. 
emtry | 
| " Ws” tone Mmer 
| | Half note Leſs, < mt J | 
Dietu Chromatic. 
| Diclis Major. 
\ Diefis Enharmonic. 
Quarter Note. ? Diefs Miner. 
Difference be- 
-eween Tone ( Comma... Comma Aujuc. 
 Aajor& Tone Schilm. 
AMunor. 


That the Reader may not incurr any Mi- 

ſtake or Confuſion, by teveral Names of 
| the {ſame Intervals, 1 have hcre {et them 
N down together, with their Rations 


( 


wo 
{15 8 - 
'9 5| - 
5 3 
8 5 
þ . 
64 45 
[45 32 
4 3 
| 4 
LIRET 
bs A 
| 
| 
19 9 
| | 
1 I5 
33; WW] 
128 125 | 
| 
1 mn 
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Note, Whenever T mention Diefis withonr Diftin&ion 1 


mean Diefis Azner, or Enharmo 


mention Comma ; 1 mean Comma Majuz, or 


: and when I to 


[ 


I ſhould nex: treat of Diſcords, but 
becauſe there will intervene ſo much 
uſe of Calculation, it is needful char 
(before I go further) I premiſe ſome 
account of Proportion in General, and 
apply it co Harmony. 


CHAP. 


CHAP. 'Y. 
Of Proportion ; and Applyed to Harmony. 


Hereas it hath been ſaid be- 

fore, That Harmonick Bo- 

dies and Motions fall under Nu- 
merical Calculations, and the Rati- 
ons of Concords have been already 
aſſign'd: It may ſeem necellary here 
(betore we proceed to ſpeak of Dil- 
cords) ro ſhew che manner how to 
calculate the Proportions appertaining | 
to Harmonick Sounds : And for this, | 
I ſhall berrer prepare the Reader, by | 
premiſing ſomething concerning Pro- | | 
portion in General. | 
( 


——— ey 


We may compare (:. e. amongſt 
themſelves) either (1.) Magnitudes, (10 
they be of the lame kind .) Or (2.) 
the Gravitations, Motions, Velocitres, 
| | Durations, 
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Durations, Sounds, &c. from thence a- 
riling ; or further, if you pleaſe, the 
Numbers themſelves, by which the 
things Compared, are Explicated. And 
if theſe ſhall be Unequal, we may 
then conſider, either, Firſt, How much 
one of them Exceeds the other, or Se- 
condly, After what manner one of them 
ſtands related to the other, as to the 
Quorient of the Antecedent (or former 
Term) divided by the Conſequent (or 
lacter Term:) Which Quotient doth 
Expound, Denominarte, or ſhew, how 
many times, or how much of a time, 
or times, one of them doth contain 
the other. And this by the Greeks is 
called XS, Ratio; as they are wont 
ro call the Simlitude, or Equality of 
Ratio's, 2r24:3iz, Analogie, Proportion, 
or Proportionality. Burt Cuſtome, and 
the Senle aſſiſting, will render any 
over-curious Application of thele 
Terms unneceſlary. 


From 


Fatt cam) 
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From theſe two Conſiderations laſt 
(£11119: d, rhere are wont to be de- 
<4 circe forts of Proportion, Arith- 
#.'icil, Geometrical, and a mixt Pro- 
p -17107:, reſulting from theſe rwo, cal. 
led Harmoncal. 
1. Arithmetical, When three or more 
Numbers in Progreſſion, have the 
ſame Difference ; as, 2, 4, 6, $, &c. 
or dilcontinued , as 2, 4, 6; 14, 
=" hf © 
| 2. Geometrical, When three or more 
. Numbers have the ſame Ration ; as 
2, 4, 8, 16, 32; or Diſcontinued ; 
2, 4; 64, 128. 

Laſtly, Hurmonical, (partaking of 
both the other) When three Numbers 
are ſo ordered, that there be the ſame 
Ration of the Greateſt to the Leaſt ; | 
as there is of the Difference of the 
rwo Greater, to the Difference of the 
ewo leſs Numbers. As in thele three 
Terms; 3, 4, 6 ; the Ration of 6 
to 3 (being the greareſt and leaſt 

Terms) 


F 24 Wh 


or 

Terms) is Duple. Sois 2, the Diffe- 
rence of 6 and 4 (the two grearer 
Numbers) to 1. the Difference of 
and 3 (the rwo leſs Numbers) Duple 
alſo. This is Proportion Harmoni- 
cal, which Diapaſon 6 to 3, bears to 
Diapente 6 to 4, and Diatellaron 4 
to} ; as its mean Proportional. 

Now for the kinds of Rations moſt 
properly lo called ; i. e. Geometrical ; 
hrſt oblerve, that in all Rations, the 
former Term or Number (whether 
oreater or lels) is always called the An- 
recedent ; and the other following 
Number, is called the Confequent. 
If therefore the Antecedent be the 
greater Term ; then the Ration is ei- 
ther Multiplex, Superparticular, Super. 
partient, or (what is compounded of 
thele ) Multiplex Superparticular , or 
Multiplex Superpartient. 

1. Multiplex; as Duple, 4 to 2; 
Triple, 6 to 2 ; Quadruple, $ to 2. 


2. Ouper- 


I 
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2. Superparticular ; as 3 to 2, 4 
to 3, 5to 4; Exceeding but by one 
aliquot part, and in their Radical, or 
leaſt Numbers, always but by one ; 
and theſe Rations are termed Seſquial- 
| tera, Seſquitertia, (or Supertertia) Sef- 
j quiquarta (or Superquarta) E&c. Note, 
t that Numbers exceeding more than 


| by one, and bur by one aliquot part, 
may yet be Superparticular, if they be 


not exprelled in their Radical, 4. e. 
leaſt Numbers; as 12 to 8 hath the | 
ſameRation as 3 to 2; 4. e. Superpar- | « 
ticular; though it ſeem not ſo, till itbe | | 
reduced by the greateſt Common Divi- | 1 
ſor to its Radical Numbers 3 to 2. And | { 
the Common Divitor (:. e. the Num- 
ber by which both the "Terms may le- | 
verally be divided) is often the Diffe. | $ 
rence between the two Numbers ; as p 
in 12 to 8, the Difference 1s 4, which 
is the Common Diviſor. Divide 2 | 
by 4, the Quotient is 3; Divide'8 | $F 
by 4, the Quotient 2 ; fo the Radical 
13s 
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is 3 to 2. Thus allo 15 to 10, di- 
vided by the difference 5, gives 3 
ro 2; yetin 16to 10, 2 1s the com- 
mon Diviſor, and gives 8 to 5 , be- 
ing Juperpartient. Bur in all Superpar- 
ticular Rations, whole Terms are thus 
made larger by being Mulriplicd : 
the Difference berween the Terms is 
always the greateſt common Div1or ; 
as in the foregoing Examples. . 

The Third kind of Ration, 1s Su- 
perpartient, exceeding by more than 
One; as 5 to 3, which is called, S4- 
perbipartiens Tertias (or Tria) contain- 
ing 3 and z; 8 to 5, Supertripartiens 
Quintas, 5 and}. 

The Fourth is Multiplex Superparts- 


cular, as 9 to 4, which is Duple, and 


Seſquiquarta;z 13 to 4, which is Tri- 
ple, and Seſquiquarta, 

The Fifth and laſt is Multiplex Su- 
perpartient, as 11 to 4; Duple, and 
Supertripartiens Quartas. 
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When the Antecedent is leſs than 
the Conſequent ; viz, when a lels is 
compared to a greater ; then the ſame 
Terms lerve to expreſs the Rations, 
only prehixing Sub ro them, as Sub. 
multiplex, Subſuperparticular ( or Sub- 
particular ) Subſuperpartient ( or Sub- 
partient) EF. 4 tO 2 1s Duple : 2 tO 
4 is Subduple.. 4 to 3 is Se/, quitertia 3 
3 to 4 is Subſeſquitertia; 5 to 3 is 
Superbipartiens Tertias ; 3'tO 5 18 Sub- 
ſuperbipartiens Tertias, &c. 

This ſhort account of Proportion 
was necellary, becauſe almoſt all the 
Philoiophy of Harmony confilts 1 
Rations, Of the Bodies ; Of the Mo- 
tions ; and of the Intervals of Sound ; 
by which Harmony is made, 

And in ſearching, ſtating, and 
comparing the Rations of thele, there 
is found lo much Variety, and Cer- 

tainty, and Facility of Calculation, 
thar the Contemplation of them may 
ſeem not much leſs. delighttul, chan 
the 
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a. 
the very hearing the good Mulick 


it ſelf, which ſprings from this Foun- 
tain. And thole who have already 
| an affection for Mulick, cannot bur 
hnd it Improv 'd and nh inhanled 
| by this pleaſant recreating Chale (as 
I may call ir) in the Large Field of 
Harmonic Rations and Proportions. 
where they will find, to their gear 
* Pleaſure and Satisfaction, the hidden 
| caules of Harmony chikdn to moſt, 
even to Practigioners cthemlelves) {9 


| amply dilcovered and laid plain be- 

fore them. 

All the Habirudes of Rations to 
- | each other, are found by Mulciplica- 
; | tion or Diviſion of their Terms ; by 


which any Racion is Added to, or 
Subſtracted from another. And tha 
e | may be ule of Progreſſion of Rations; 
or Proportions; and of finding a 
k Medium, or Mediety between the 
y | Terms of any Ration. Bur the main 
n |} work is done by Addition, and Sub- 

H 2 {traction 
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ſtraftion of Rations; which, though 
they are not performed like Addition 
and Subſtra&tion of Simple Numbers 
in Arichmetick ; bur upon Algebraic 
Grounds ; yet the Praxis 1s molt calle. 

One Ration 1s added to another 
Ration, by Multiplying the rwo An- 
recedent Terms together, :. e. the An- 
recedent of one of the Rations, by the 
Antecedent of the other (for the more 
eaſe, they ſhould be reduc'd into their 
leaſt Numbers or Texms) And then 
the rwo Conlequent Terms 1a like 
manner. The Ration of the Product - 
of the Antecedents, to that of the Pro- 
duct of the Conlequents, 1s «qual to the 
other Two added or joined together. 
Thus (tor Example) Add the Ration 
of 8t06; 1. e. (in Radical Numvers) 
4 to 3, to the Ration of 12 to 10; 
7. e. 6, to 5; the Product 


will be 24 and 15; ze. 8 4 | 3 
to5 ; You may let them thus, 6_| 5 
and multiply 4 by 6, they 24 *5: 

make 
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make 24, which fer at the Bottom ; 
then multiply 3 by 5, they make 15 ; 
which likewiſe let under, and you have 
24 tO 15; Which is a Ration com- 
pounded of the other two, and Equal 
ro them both. Reduce thele Products, 
24 and 15, to their leaſt Radical 
Numbers, which is, by dividing as 
far as you can fhnd a Common Divi- 
for to them both (which is here done 
by 3) and that brings them to the 
Ration of 8 ro 5. By this you lee, 
thar a Third Minor, 6 to 5 ; added to 
a Fourth, 4 to 3 ; makes a Sixth Me 
nor, 8 to 5. It more Rations areto 
be added, fer them all under each 
other, and multiply the firlt Anrece- 
dent by the Second, and that P:oduct 
by the Third ; and again, that Pro- 
duct by the Fourth, and ſo on ; and 
in like manner the Conlſequents. 

This Operation depends upon the 
Fifch Propoſition of the Eighth Book 
of Euclid; where He ſhews, That the 

| H 3 Ration 
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Ration of plain Numbcrs 1s compound” 
cd of their t1des. See thele Diagrams. 
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Now compound thele Sides. Take 
tor the Antecedents, 4 the greater Side 
of the greater Plane, —_ 3 the great- - 
er Side of the Vs Plane, and. they 
mu ultiply d give 12; then tzxc the 
remaining two Numbers 3 and 2 2, 
being the  lefs Sides of the Planes (for 
Conlequents) and they give 6, So, 
the Sides of 4 and 3, and of 3 and 2 
compounded ( by multiplying the 
Antecedeut Terms by themlelves, and 
the Conlequents by themlelves) make 


1200 6; 4.4, 2 to1, Which being 


apply d, 
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apply'd, amounts to this ; Ratio Sel. 
quialtera, 3 to 2, added to Ratio Se/- 
quitertia 4 to 3 ; makes Duple Ration, 
2 tO 1. Therctore Diupente added to 
Diateſſaron, makes Diapaſon. 
Subſtraction of One Ration trom a- 
nother greater, is pertormed in like 
manner, by Multiplying the Terms ; 
but this is done not Latcrally, as in Ad- 
dition, but Croſſwiſe ; by Mulciplying 
the Antecedenc of the Former (:. e. of 
the Greater) by the Conſequent of the 
Latter, which produceth a new Antece- 
dent ; and the Conſequent of the For: 
mer by the Antecedent of the Latter ; 
wihch gives a new Conlequent. And 
therefore it is ulually done by an Ob- 
lIique Decullation of the Lines. For Ex- 
ample , It you would take 6 to 
5 out of 4to3, you may let 
them down thus. Then g, mul- XR 
tiply'd by 5 makes 20;and 3 _ 
by 6 gives 18. S020to18; 29: 28. 
te, lot0g, is the Remain- 10- 9: 
H 4 | der. 
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| | der. That is, Subſtra&t a Third Me | 
nor out of a Fourth, and there will re- | 
main a Tone Mzunor. 
Mulriplication of Rations is the 
ſame with their Addition ; only it 1s 
not wont to be of divers Rations, 
but. of the ſame, being taken twice, 
thrice, or oftener, as you plcale. And 
as before, in Addition, you added di- 
vers Rations by Multiplying them : 
So here, in Mulciplication, you add 
the "hs Ration to it elf, after the | 
ſame manner, viz. by Multiply: ng K 
the Terms of the {lame Ratio by them- 
ſelyes; :. e. the Antecedent by ic (elf, | 
and the Conlequent by it ſelf (w hich [5 
in other, words is to Multiply the ſame | 
by 2) and will, in the Operation, be | 
co Square the Ration firſt propounded | | 
(or give the Second Ordinal Power ; 
the Ration hrit given being the Firſt 1 
Power or Side) And to this Product, | | 
if the Simple Ration fhall again be as 
ded (after the ſame Manner as before ) 


the 
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the Aggregate will be the Triple of 
the Ration firſt given ; or the Pro- 
duct of that Ration Multply'd by 3 ; 
viz. the Cube, or Third Ordinal 
Power. Its Brquadrate, or Fourth 
Power, proceeds from Multiplying ir 
by 4 ; and fo ſucceflively in order as 
far as you pleale you may advance 
the Powers. For inſtance, The Du- 
ple Ration 2 to 1, being added to ir 
ſelt, Dupled, or Multiply'd by 2, 
produceth 4 to 1 (the Ration ua- 


| druple) and it to this, the firſt} again 


be added (which is equivalent to Mul. 
uplying that ſaid firſt by 3) there 
will ariſe the Ration Ofuple, ofÞ8 to 
1. Whence the Ration 2 to 1, 'be- 
ing taken for a Root, its Duple 4 
to 1, will be the Square; its Triple 
8 to 1, the Cube thereof, Fc. as hath 


| been ſaid above. And to ule another 


inſtance; To Duple the Ration of 
3 to 2; it mult be thus Squar'd, 


3. by*3 gives 9; 2 by 2 gives 4+ 
v0 


So the Duple or Square of 3 to 2, 
is 9 to 4. _ 9 by 3. 18 27; 
and 4 by 2 1s $8: So the Cubic Rati- 
on of 3 to 2 y 27 to8, Again, to 
find the Fourth Puwer, or Biquadrate ; 
(i. e. Squard Squaie) 27 by 3 1s 81; 
8 by 2 15 16*: So $1 to 16 15 the 
Ration of 7 to 2 Quadrupled; as 
tis Dupled by the Square, T ripled by 
by the Cube, &c. To apply this In- 
ſtance to our preſent purpole ; 3 to 2 
is the Ration 14 Du, zpente, Or a "Fifth 
in Haxmony ; 9 to 4 4s the Ration 
of twice Pizpent or a Ninth (v3. 
Diapaſon wica Tone Major) 27 to 8 
is the Ration of thrice Di, pente, Or 
three Fitths ; which is Diapaſon with 
Six Major __ 13th Major) The 
Ration of $1 to 16 makes four 
Fifchs, s, e. Di/- drapajen , with two 
Tones Major ; tz, & a Seventeenth 
Major , and a Comma of 81 to 
80. 
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To Divide any Ration, you wt 
take the contrary way; And by Ex- 
rracting of thele Rows Reſpedively ; 
Diviſfion by their Indices will be _ 
tormed. E. or. To Divide it by 2 
is to take the Square Root of it ; by 
>, the Cubic Root; by 4, the Biqua 
draticx, Cc. Thus to divide 9 tO 4, 
Uy 2 ; The Square Root of 9, is 3; 
ene Square Root of 4, is 2: Then' 3 
© 2 154 Ration juſt halt ſo much as 
9 to 4. 

From hence it will be obvious to 
any to make this Inference ; That Ad- 
dition and Mulripiication pg” Rarions 
are (in this Cale) one and the ſame 
thing. And thelz Hints will be ſufh- 
cient to ſuch as bend their Thoughts 
ro thele kinds of Speculations, and no 
great Trelpals upon thoſe that do not. 

The Advantage of proceeding by 
the Ordinal Powers, Square, Cube,&c. 
( as is before mentioned ) may be ve- 
ry uſctull where there is occaſion of 


large 


large Progreſſions. As to find ( for 
Example) how many Comma's are 
contained in a Tone Major, or other 
Interval. Let it be, How many are 
in Diapaſon ; Which mult be done 
by Multiplying Comma's ; i. ce. Ad- 
ding them, till you arrive at a Ration 
Equal to Octave ( it that be ſought ) 
»iz3, Duple. Or elle by Dividing the | 
Ration of Diapalon, by that of a 
Comma, and hnding the Quotient ; 
which may be done by Logarichms. 
And herein I meet with ſome Diffe- 
rences of Calculations, 

Merſennus hnds, by his Calculation, 
58: Commas, and ſomewhat more 
in an Octave. Burt the late Nicholas 
Mercator, a Modeſt Perlon, and a 
Learned and ]Judicious Mathemartic1- 
an, in a Manulcript of his, of which 
{ have had a Sight ; makes this Re- 
mark upon it. Jn folvendo hoc Proble- 
mate aberrat Merſennus. And He , 
working by the Logarithms, finds our 


bur 


105 

but 55, and a little more. And from 
thence has deduced an Ingenious Inven- 
tion of finding and applying a leaſt 
Common Mealure to all Harmonic 
Intervals ; not preciſely perfect , bur 
very near it. 

Suppoling a Comma to be # part 
of Diapaſon ; for better Accommo- 
dation rather than according ro the 
true Partition £ ; which + he calls an 
Artificial Comma, not exact, bur dit- 
tering from the true Natural g—_—_ 
about = part of a Comma, and — 
of Diapalon (which is a Salon 
imperceptible) Then the Interyals 
within Diapaſon will be meaſured by 
Comma's according to the follow; TY 
Table. Which you may prove by 
adding two, or three,* or more of thele 
Numbers of Comma's, to fee how 
they agree to conſtitute thole Intervals , 
which "they ought to make ; and the 


| like by ſubſtracting. 


r Intervals 
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Intervals 


Comma 


Dreſis 


Semit, Minus * 
Semit. Medium 
Semit. Majus 
Semit. Max. 
Tone Mmor 
Tone Major 

3" Minor 


z* Major 


pn 
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Intervals 


ch 


4 ; 
Tritone 


Sg emiltapente 


rh 


) 


6” Mmor 
6” Major 
> Minor 
| >* Maj 


ior 


Octave 


This I chought fir, on this occaſt- | |] 


on, to impart to the Reader, having 
leave lo tro doe from Mr. Mercator's | 1 
Friend, to whom He prelented the | | 
laid Manuſcript. 

Here I may advertiſe the Reader ; 


that it is indifferent whether you com- | t 
pare the greater Term of an Harmo- | i 
nic Ration to the leſs, or the lels to the | 


* 


greater ; 
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greater ; 7.0. whether bf chem you place 
as Antecedent. E,gr. 3 to 2,0r 2 to }. 
Becauſe in Harmonics , the proporrti- 
ons of Lengths of Chords, and of 
their Vibrations are reciprocal or 
Counter-changed. As the Lengrh is 
increaſed, 1o the Vibrations are in the 
lame proportion decreaſed ; & þ con- 
tra. It therefore ( as in Drapente) the 
| length of the Uniſon String be 3, then 
the length (ceteris paribus) of the String 
| which in aſcent makes Dtapente to that 
Uniſon muſt be 2, or ©.” Thus .che 
Ration of Diapente is 2 to 3 in relpect 
of the length of it, compared to the 
length of the Unilon String. 

Again, the String 2 vibrates thrice, 
in che ſame time thar the String 3 vi- 
> | brates twice. And thus the Ration of 
Diapente in reſpect of Vibrations is 3 
. | to 2. So that where you hnd in Au- 
- | thors, ſometimes the greater Number 
- | in the Rations fer before and made 
e | the Antecedent, ſometimes fect atcer 
| and 


© 52 7 2: EFURENH=s-=a0 19” | 


oo BG. 


and made the Cohiſequent; You muſt 
underſtand in the former, the Ration 


of their Vibrations ; - and in the latrer, 


the Ration of their Lengths; which 
comes all to one. 

Or you may underſtand the Uni- 
ſon to be compared to Diapente above 
it, and the Ration of Lengths is 3 to 
2 ; of Vibrations 2 to 3 : or elſe D:- 
apente to be compared to the Union , 
and then the Ration of Lengths is 2 to 
3 ; of Vibrations 3 to 2. This 1s true 
in ſingle Rations, or it one Ration 
be compared to another ; then the 
two Greater Terms muſt be ranked 
as Antecedents : or otherwiſe, the two 
Leſs Terms. 

The Difference between Arithme- 
tical and Geometrical Proportion 1s to 
be well heeded. An Arithmetical 
mean Proportion 1s that which has 
Equal difterence to the Antecedent 
and Conſequent Terms of thoſe Num- 
bers ro which it is the Mediety ; and 
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is found by adding the Terms and ta- 
king half the Sum. Thus berween 
9 and 1, which added together make 
10, the Mediety is 5 ; being Equidit- 
ferent from 9 and from 1 ; which Dit- 
ference is 4: As 5 exceeds 1 by 4; lo 
likewiſe 9 exceeds 5 by 4. And thus 
in Arichmerical Progreſſion 2, 4, 6,8 ; 
where the Difference is onely conſ1der- 
ed, there is the ſame Arithmerical Pro- 
portion between 2 and 4, 4 and 6, 6 
and 8 ; and berween 2 and 6, and 
and 8. But in Geometrical Proporrti- 
on where is conlidered, not the Nu- 
merical Difference, but another Habi- 
rude of the Terms, viz, How many 
times, or how much of a time, or 
times, one of them doth contain the 
other ( as hath been explained ar large 
inthe beginning of this Chapter.) T here 
the Mean Proportional is nor the ſame 
with Arichmetical, but found another 
vay ; and Equiditterent Progreflions 
make different Rations, The Rations 
] ( ta- 
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( taking them all in their leaſt Terms ) 
exprelied by lels Numbers, being grea- 
ter than thole of greater Numbers, 
I mean in Proportions Super-partic#- 
lar, exc. Where the Antecedents are 
Greater than the Conlequents: (as on 
the Contrary, where the Antecedents 
are Lels than the Conlequents, the Ra- 
tio's of Leſs Numbers are Lels than the 
Ratio's of Greater. ) The Mediety 
of 9 to 1, is not now 5, but 3; 
3 having the ſame Ration to 1, as 9 
- to 3 (asg9to3, lozto 1) viz, 
Triple. And fo in Progreſſion Arith- 
merical, of Terms having the lame 
Differences; if conſidered Geometrical- 
ly, the Terms will all be comprehen- 
ded by unequal Rations. The Difte- 
rences of '2 to 4, 4 to 6,.6to 8, are 
F.qual ; but the Rations are unequal : 
2 to 4 151eſs than g to 6, and 4 to 6 
[cis than 6 ro 8. As on the Contrary ; 
4 tO 2, 15 greater than 6to 4; and «» 
to 4 greater than 8 to 6, For 4to 2 

is 
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is Duple; 6to 4 bur Seſquialtera ( one 
and a halt onely, orz) and $ to6 is 
no more than Seſquitertia, ( one and 
a Third part, or 4 ) which thews a con- 
fiderable Inequalicy of their Rartions, 
In like manner, 6 tro 2 1s Iriple; $to 
4 is but Duple ; and yer their Differen- 
ces Fqual. Thus the mean Rations 
comprehended in any greater Ration 
divided Arichmertically ; :. e by Equal 
Differences ; are unequal to one ano- 
ther conſidered Geometrically. Thus 
2, 3, 4, 5, 6; if you conſider the 
Numbers, make an Arithmetical Pro- 
greſſion : Bur if you conlider the Rati. 
ons of thoſe Numbers, as is done in 
Harmony, then they are Unequal ; eve- 
ry one being greater or leſs ( according 
as you proceed by Alcent or Delcent ) 
than the next to it. Thus in this pro- 
greſſion, 2 to is the greateſt, being 
Diapente; 3 to 4 the next, Diateſſaron ; 
4 to 5 (till lefs, via, Dione ; 5 to 6 the 
leaſt, being Se/quitone. Or, if you del- 
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cend, 6to 5 leaſt; 5 to 4 next, ec. 
Thele are the mean Rations compre- 
hended in the Ration of 6 to 2,by which 
Diapaſon cum Diapente, 'or a 12th, is 
divided into the aforeſaid Intervals, and 
meaſured by them : viz, as is 6 to 2, 
( viz, Triple. ) So isthe Aggregate of 
all the mean Rations within that Num- 
ber; 6to5, 5 to 4, 4to 3, and 3 
to 2. Or6tos, 5to2; or 6to 4, 
41023 or6to;, 3to 2. TheAg- 
gregates of thele are Equal to 6 to 2, 
viz; Triple. 

This 1s premiſed in order to pro- 
ceed ro what was intimated in the 
toregoing Chapter. 

Taking notice firlt of this procedure, 
peculiar ro Harmonics; v:z3. To make 
Progreſſion or Diviſion in Arithmerical 
Proportion in reſpect of the Numbers ; 
bur to conlider the things Numbred ac- 
cording to their Rations Geomerrical. 
And thus Harmonic proportion, 1s 
ſaid to be compounded of Aruchmerical 
and Geomerrical. re 
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You may find them all in the Divi- 
fon of the Syſteme of 7 Diapaſon, into 
Drapente and Diateſſaron, 1. e. 5 and 
4h ; alcending from the Unilon. 

It by Dzapente firſt, Then by 2, 2, 
4, Arichmerically : It firſt by Duateſſa- 
ron, Then by 3, 4, 6, Harmonically. 
And thele Rations cut dered Geome: 
rically, in Relation to Sound ; There 
i5 likewiſe found Geometrical Proporti- 
ons between the Numbers 6, 3, to 4, 
2 ; and 6,4,to }, 2 

The Anticnts therefore owning one- 
ly 8th, 5th, and 4th, for Simple Con- 
ſonant Intervals; concluded them all , 
within the Numbers of 12, 9, 8, 6, 
which contained them all : v:z.1 2 to 6, 
Diapaſon; 12 to 8, Diapente; 12to 9, 
Diateſſaron; 9 to 8, Tone. And which 
ſerved to exprels the three Kind: of Pro- 
portion ; Viz, Harmonical, berween 1 2 
ro$,and8$ to 6; Arihmerticat, berween 
12t09, and 9 to6; and Geometri- 
cal, between 12 to 9, and 8ro6; 
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and between 12 to 8, and 9 to 6. 
It was faid therefore, That Mercu- 
rius his Lyre was ſtrung with four 
Chords, having thole Proportions, 6, 
8,9, 12. Gaſſend. 
I intimated thac I would here more 
largely explain that ready and ea- 
ſte way of finding and meaſuring the 
mean Rarions contained in any of thoſe 
Harmonick Rations given, by transfer: 
ring them our of their Prime or Radi- 
cal Numbers, into greater Numbers of 
the lame Ration. BY Dupiing (nor the 
Ration, bur the Terms ot it ; {till conti- 
riuing the ſame Ration) you will have 
one Mediety : as 2 to 1 Dupled is 4 to 
2; and you have 3 the Mediety. By 
Tripling you will haye two Means; 2 
to 1 Tripled is 6 to 3, containing 3 
Rations; 6to5, 5rto4, 4103; and 
Yo ſtill more, the more you multiply 
It. 
Now oblerve, Firſt, That any Ra- 
ton Multiplex or Superpartizat ( or by 
trans- 
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transferring it out of its Radical Num- 
bers made like Superpartient ) contains 
ſo many Superparticular Rations, as 
there are Units in the Difference- be- 
rween the Antecedent and the Conſe. 
quent. Thus in 8 to 4 ( being 2 to 
1 transferred by Quadrupling ) the 
Diftcrence is 4, and ic contains 4 S«- 
perparticular Rations ; viz, 8 to 7, 7 
r06, G6to5, and 5 to 4. Wherethough 
the Progreſſion of Numbers is Arich- 
metical, yet the Proportions of excels 
are mac and Uncqual. "Lhe 
Superparticular Rations expretled by lels 
Numbers, being Greater, as hath been 
ſaid; than thoſe thar conled of Greater 
Numbers; 5 to 4 15a Greater Ration 
than 6 ro 5, and 6 to 5 Greater than 
7r0 6, and 7 to 6 than $to7,; as 
a Fourth part is Greater than a Titch, 
and a Fifth Greater than a Sixth, Cc. 
Bur in this Inſtance, there are two Ra- 
tions. not appertatning to Harmonics ; 
V/23.8to 7, and 7 to 6. 
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Secondly therefore, you may make 
unequal Steps, and take none but Har- 
monick Rarions, by Selecting Greater 
and fewer intermediate Rations, tho' 
ſome of them compoled of ſeveral Su- 
perparticulars; provided you do not 
dilcontinue the Rational Progreſſion, 
bur that you repeat ſtill the laſt Conſe. 
quent, making it the next Antecedent. 
As if you meaſure the Ration of 8 to 
4, by 8tos, and6to4; orby 8to 
5, and 5 to. 4; or by8ro6, and 6 
wO5, and 5to 4. In thele three ways 
the Rations are all Harmonical, and are 
reſpectively contained in, and make up 
the Rationof 8 to 4, Thus you may 
meaſure, and divide, and compound 
moſt Harmonick Rations without you 
Pen. 

To that End, I would have my 
Readerto be very perfect in the Radical 
Numbers, which exprels the Rations 
of the Seven firlt (or uncompounded) 
Conlonants : viz Dtapaſon, 2 to 1 ; 


Dia- 


Diapente, 3 to 2 ; Diateſſaron, 4to3 ; 
Ditone, 5 to 4; Trihemitone, 6to 5 ; 
Hexachordon Majus, 5 to3; Hexa- 
chordon Minus, 8 to 5. And likewiſe 
of the Degrees in Diatonick Harmony, 
viz. Tone Major, 9 to 8 ; Tone Minor, 

10tog; Hemitone Major, 16 to 15. 
And the Differences of thoſe Degrees ; 
Hemitone Greateſt, 27 to 25 ; and He- 
mitone Minor, 25 to 24; Comma, or 
Schſm, 81to80; Dieſis Enharmonic, 
128 tO 125. 

Of other Hemitones, I ſhall treat in 
the Eighth Chapter. 

/Now if you would divide any of 
the Conſonants into two Parts, you 
may do it by the Mean, or Mediety 
of the two Radical Numbers ; if they 
have a Mean: And where they have 
not ( as when their Ratio's are Super- 
particulax ) you need but Duple thoſe 
Numbers, and you will have a Mean 
(one or more.) Thus Duplethe Num- 
bers of the Ration of Diapaſon, 2 to 1 ; 
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and you have 4to 2; and then 3 isthe 
Mean by which it 1s divided into two 
Unequal, but Proper and Harmonical 
parts; Viz, 4to 3, andzto 2. After 
this manner Diapaſon, 4 to 2; com- 
prehends 4 to 3, and 3 to 2. So Dia- 
pente, 6to 4; i$6 to5, and 5 to 4. 
Ditone, 10to8; is 16to 9g, andg to 
8. So Sixth Major, 5 tO3; 155 tO 4, 
and 4 to 3. 

Though, from w!? xt was now ob- 
ſerv'd, you may div; 2 any of the 
Conſfonants into intermediate Parts; 
yer when you divide theſe three fol- 
lowing, viz, Sixth Mmor, Diteſſaron, 
and Trihemntone ; you wall find that thoſe 
Parts into which they are divided, are 
not all ſuch Intervals as are Harmoni- 
cal. I he Sixth Afemor, whole Ration 
158 to 5, contains in it three Means; 
viz. 8 to7, 7to6, and6to5 ; the 
laſt whereot onely is one of the Har- 
monick Intervals, of which the Sixth 


Minor conlilts ; viz; Tribenatone : and 
to 
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ro make up the other Interval, viz; 
Diateſſaron ; you muſt rake the other 
rwo, 8 to 7, and 7 to 6; which be- 
ing added (or, which is the ſame 
thing, taking the Ratio of their two 
Extream Terms, That being the Sum 
of all the Intermediate ones added ) 
you have 8 to 6, or ( in the leaſt 
Terms) 4 to 3. Again Diateſſaron, in 
Radical Numbers, 4 to 3 ; being (if 
thole Numbers are dupled) 8 to 6, 
gives for his Parts, $ to 7, and 7 to 
6; which Ratios agree with no [nter- 
Vals that are Harmonick. Therctore 
you muſt take the Ration of Diateſſa- 
ron in other Terms, which may aftord 
ſuch Harmonick Parts And to do 
this, you mult proceed farther than 
dupling ( or adding it once to it lelt) 
for to this Duple you muſt add the 
firſt Radical Numbers once again 
( which in eftect is the ſame with Trt- 
pling it ar firit ) viz, 4 and 3, to 8 
| and 6; and the Aggregate will be a 


new, 


for. 


new, but Equivalent, Ration of Dia- 
teſſaron ; viz. 12 to g. And this gives 
you three Means, 12 to 11, and 11 
to 10; both Unharmonical ; bur, 
which together are, as was ſhewed be- 
fore, the fame with 12 to 10 (or 6 
to5 ) Tribemitone ; and 10to 9, Tone 
Muor : and are the two Harmonical 
Intervals of which Drateſſaron conlilts, 
2nd which divide it into the two near- 
eſt Equal Harmonick Parts. Laſtly 
Trihemitone, or Third Minor, 6 to 5 ; 
or (thoſe Numbers being dupled) x 2 
to 10, gives 12t0 11, and 11 tO 10; 
which are Unharmonical Rations : bur 
Tripled ( after the former manner) 6 
ro5 gives 18 to 15 ; which divides it 
ſelf (as before) into 18 to 16, Tone 
Major ; and 16 to 15, Hemitone Aa- 


Thus by a little Practice all Har- 
monick Intervals will be molt eatily 
meaſured, by the leller Intervals com- 
prized In them. Now, ( for exercile , 


lake ) 
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ſake ) take the Meaſures of a greater 
Ration : Suppole that of 16 to 3 be gi- 
ven as an Harmonick Sylteme. To hind 
what it is, andof what Parts it con- 
fiſts: Firſt find the groſs Parts, and 
then the more Minute. You will pre- 
ſently judge, that 16ro8 (being a 
Part of this Ration ) is Diapaſon; and 
8 to 4 is likewile Diapaſon: then 16 ro 
4 is Diſdiapaſon, or a Fifteenth ; and the 
remaining 4 tO 3, -is a Fourth. So 
then, 16 ro 3, 1s Diſdiapaſon, and Dia- 

teſſaron ; 1. e. an Eighteenth : 16 to 8, 

$ ro 4, and 4 tO 3. 


Bur 
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But to find all the Harmonick Inter- 
vals within that Ration ( for we now 
conſider Rations as relating to Harmo- 


ny ) take this Scheme. 


16 to 3 contains, 


In Radical:. 


| 16 to 15, | Hemitone. 
15 to 12,| $5 to 4, | Ditone. 

12 to 10, | 6 to 5, |, Tribemitone. 
lio to 9, Tone Minor. 

"'% We * Tone Aajor, 
| 8 to 6,1 4 to 3, | Diateſſaron 
| 6 to 5, Trihemitore. 

$ Ditone. 

4 to 3, | Diateſſaron. 
Tot.16toz. Diſdiapaſon cum Diateſſaron. 

Or Thus, 


In Radicals, 

16 to 10, | 8 to 5, | 6th Apr, | 

lo to 6,| 5s to 3, ! 6th Aagjor, 
No 4a $2, © 

4 to 3, 4h | 


Tot.16to3. Eighteenth. 
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All theſe Invervals thus put toge- 
ther are comprehended in, and make 
up the Ration of 16 to 3 ; being ta- 
ken in a Conjunct Series of Rations. & 
Bur otherwiſe, within this Compals 
of Numbers are contained many 
more Expreſſions of Harmonick Ra- 
tion. EX. or. 


Radicals. Radicals. 
16 to 15. 12 fo 6, i. a 
$6 © 22, 4 toy 12 £0 4, 3 f(O I 
16 to 10, BÞ8 to 5 3 ib % 41 
ST 2H lo fo 9 
16 to 6, 8 ko 3, totos Fto4 
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And now I ſuppoſethe Reader ber- 
ter prepared to proceed in the remain- 
der of this Diſcourſe, where we ſhall 
treat of Diſcords. 
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CHAP. YL 
of Diſcords and Degrees. 


LL Habitudes of one Chord to 

another, that are not Concords 
( ſuch as are before deſcribed ) are 
Diſcords ; which are, or may be in- 
numerable, as are the minute Tent1- 
ons. by which one Chord may be 
made to vary from it lelt, or trom a- 
nother. But here we are to confider 
onely iuch Diſcords as are uſeful ( and 
in truth necellary ) to Harmony, or 
at leaſt relating to it, as are the Diffe- 
rences found berween Harmonick In- 
tervals. 

And theſe apt and uſeful Diſcords, 
are cither Simple uncompounded In- 
tervals, ſuch as immediately follow 
one another, alccnding or deicending 

in 
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in the Scale of Muſic : As Ht Re M6. 
Fa Sol La Fa Sol, and are called De- 
 grees : Or elle, greater Spaces or In- 
tervals compounded of Degrees inclu- 
ding or iskipping over ſome of them, 
as all the*Concords do, Ut Mi, Ut Fa, 
Ut Sol, &c. And uch are the Diſcords 
of which we now treat, as principally 
the Tritone, Falſe Fifth, and the rwo Se- 
venths; Major, and Minor, if. they be 
not rather among the Degrees, Ce. 
For more perſpicuity I ſhall trear of 
them ſeverally ; viz; of Degrees, of 
Diſcords, and of Differences. 


And Firſt of Degrees. 


rees, are uncompounded [nter- 
vals, which are found upon 8 Chords 
and in 7 Spaces, by which an imme- 
diate Aſcent or Deſcent is made from 
the Uniſon to the Oftave or Diapaſon ; 
and by the ſame progreſſion to as ma- 


ny Ofaves as there may be occaſion, 
K Thele 


EL 
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Theſe are different, according to the 
different Kinds of Muſic ; viz. Enhar- 
monic, Chromatic, and Diatonic, and the 
ſeveral Colours of the two Lar- 


ter: ( All which I ſhall more conveni- 


_ explain by and by.) Bur of 
thele\ now mentioned, the Diatomc 1s 
the moſt Proper and Natural Way : 
The other rwo, if for Curioftties ſake 
we conſider then only by running the 
Notes of an O#ave up or down in 
theſe Scales, ſeem rather a fotce up- 
on -*Nature ; 'yet | herein probably 
might lye the Excellency of the Anct- 
ent Greeks. Bur we now uſe only the 
Diatonic- kind, intermixing here and 
there ſome of the Chromatic, (and more 
rarely ſome of the Enharmonic :) And 
our Excellency ſeems to lye in moſt 
artificial Compoſing, and joyning fe- 
veral parts in Symphony or Conſort ; 
which they cannot be ſuppoſed to have 
effected, at leaſt in ſo many Parts as we 
ordinarily make ; becauſe ( as is gene- 
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rally affirmed of them ) they owned 
no Concords, beſides Fighth, Fifth, 
and Fourth, and the Compounds of 
thele. 
WY -x Kircher (cited 1ifo by Gaſſendus 
without any Mari of Difien:) is of 
Ovinion, That the Ancient Greeks ne- 
ver 11-3 Conlon Mubc, 1. e, of diffe- 
rent Parts ai once z but only Solitary, 
ior one-[1no;s Voice on Inſtrument. 
fig hat Guido Aretinus firſt invenced 
aad brought in Mubtic of Symphony 
or Ton lor: | both for the one and the 
we ce. 7 hey appiyed Inſtruments to 
Voice, but how they were managed, 
He rault be wiſer than I, that can reil. 
This way of theirs ſeems to be 
more proper ( by the Elaborate Cy- 
rivfiry and Nicery of Contrivagcc "of 
in, 99 and by Mealures, rather than 
by Harmonious Conlonancy, and by 
long ſtudied performance) to make 
oreat Impreſſions upon the Fancy, and 
operate accordingly, as ſome Hiſtories 
2 relate: 


relate : Ours, more Sedately affects the 
Underſtanding and Judgment from the 
judicious Contrivance, and happy 
Compoſition of Melodious Conlorr. 
The One quietly, but powertully af- 
fects the Intellect by true Harmony : 


| The Other, chiefly by the R ythmus, 
by violently attacks and hurries the Imagj- 
þ nation. In fine, upon the Natural 
/is Grounds of Harmony ( of which I 


have hitherto been treating ) is found- 
ed the Diatonic Muſic ; but not ſo, or 
not ſo regularly, the Chromatic and Fn- 
harmonic kinds. Take this following 
view of them. 

The Ancients aſcended from the 
Uniſon to an Oftave by two Syſtemes of 
Tetrachords or Fourths. Theſe were 

. V<ither Conjun&t, when they began the 
Secofld Tetrachord at the Fourth 
Chord; viz. with the laſt Note of the 

' Firſt Tetrachord ; and which being fo 
joyned, conlticured but a Seventh: 
And therefore they aflumecd a Tone be- 7 
neath 
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neath the Uniſon ( which they there. 
fore called Proſlambanomenos ) to make 
a full Eighth. 

' Or elle the two Tetrachords were 
diſjun&t ; the Second taking its begin- 
ning at the Fifth Chord ; there being 
always a Tone Major between the Fourth 
and Fifth Chords. So, the Degrees 
were immediately applyed to the 4ths, 
and by them to the Ofave ; and were 
different according to the different 
Kinds of Muſic. In the common D1a- 
tonic Genus, the Degrees were Tone 
and Semitone ; Intervals more Equal 
and Eaſy, and Natural. In the com- 
mon Chromatic, where the Degrees were 
Hemitones and Trihemitones ; the Dit- 
ference of ſome of the Intervals was 
Greater. Burt the Greateſt Difference, 
and conſequently Difhculty, was in the 
Enharmonic Kind, uſing only Dieſes, or 
Quarter. of a Tone, and Ditone ; as 
the Degrees whereby they made the 

- | Tetrachord. 
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And to conſtitute thele Degrees, 
ſome of them, viz. the Followers of 
Ariſtoxenus, divided a Tone Major into 
12 Equal Parts; .c. Suppoſed it ſo di- 
vided: Six of which being the Hemi- 
tone, ( viz; half of it, ) made a Degree 
of Chromatic Tonizeum. And Three of 
them, or a Quarter called Dieſts; a 
Degree Enharmonic. "The Chromatic 
Fourth roſe thus, viz. from the* Firſt 
' Chord to the Second was a Hemitone ; 
from the Second ro the Third, a He- 
mitone; from the "Third to the Fourth, 
a Trihemitone; or as much as would 
make up a juſt Fourth. And this laſt 
Space ( in this caſe) was accounted as 
well as either of the other, but one 
Degree or undivided Interval. And 
they called them Spiſs Intervals (=uwmz) 
when two of thoſe other Degrees put 
together, made not ſo great an' Incer- 
val as one of theſe; as, in che Enhar- 
monic Terrachord, two Dieſes were lels 
than the remaining Dutone, and in the 
es com- 


131 
common Chromatic, two Hemitone De” 
grees were leſs than che remaining 
Trihemitone Degree. | 

Then for the Enharmonic Fourth, the 
firſt Degree was a Dueſts, or Quarter 
of a Tone; the Second allo 3 of thoſe 
12 parts, Viz, a Diefts ; the Third a 
Ditone ; ſuch as made up a juſt Fourth. 
And this Ditone, ( though fo large a, 
Degree) being conlidered as thus pla- 
ced ( in the Enharmonic Tetrachord ) 
was likewiſe to them but as one un- 
compounded or entire Interval. 

Thele were the Degrees Chromatic, 
and Enharmonic. Though they allo 
might be placed otherwile, z. e. The 
greater Degree in theſe may change its 
place, as the Hemitone, ( the leſs De- 
gree ) doth in the Diatonic Genus. And 
trom this change chiefly aroſe the ſeve- 
, ral Moods, Dorian, Lydian, &c. From 
all which, their Muſic no doubt (though 
it be hard to us to conceive ) mult at- 
ford extraordinary delight and pleaſure; 
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if it did bear bur a reaſonable Propor- 
tion to their infinite Curiolity and La- 
bour. And as we may ſuppoſe ie to 
have differed very much trom- thar 
which now is, and for ſeveral Ages 
hath been uſed : So conſequently we 
may look upon it as in a manner loſt 
to Us. 

» In proſecution of my Deſign { am 
, only, or chiefly to inſiſt on the o- 
ther Kind of Degrees; which are moſt 
proper to the Natural Explanation 
of Harmony ; viz, the Degrees Diy- 
tonic ; which are 1o called; not be- 
cauſe they are all Tones ; bur becauſe 
moſt of them, as many as can be, are 
ſuch ; viz, in every Diapaſon, 5 Tones, 
and two Hemitones, Upon theſe I ſa 
Iam to inſiſt, as being, of thoſe before 
mentioned, the moſt Natural and Ra- 
tional, L2H ba 


Di- 


[. 133 ] 
Digreſſion. 


But before we »proceed, it may 
perhaps be a farisfaftion ro the 
Reader, after what has been ſaid, to 
have a little berter Proſpect of the An- 
cient Greek Muſic, by ſome general 
Account ; not of their whole Doctrine, 
bur of that which relates to our preſent 
Subject, viz, their Degrees, and Scales . 
of Harmony, and Notes. 

Firſt then, take out of Euclid the 
Degrees according to the three Genera ; 
which were, Enharmonic, Chromatic, and 
Diatonic ; whick Kinds have {1x Co- 
lours ( as they call'd them. ) Euclid, 
Introd. Harm. Pag. 1 0. | 

The Enharmonic Kind had bur ene 
Colour, which made up its Tetra- 
chord by theſe Intervals ; a Dieſts (or 
Quarter of a Tone,) then ſuch another 
Dreſis ; and alſoa Ditone incompotir. 

The Chromatic had three Colours; by 
- which it was divided into Molle, Seſcu- 
plum, and Toniceum. (ft. Mole, 


Js 


pf, 
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». 1. Molle, in which the Tetrachord 
role by a Triental Dieſis ( fonr of thoſe 
12 parts mentioned before ) or third 
part of a Tone; and another ſuch Die- 
fis; and an Incompotit Interval, con- 
raining a Tone, and half, and third part 
of a Tone: and it was called Molle, be- 
caule it hath the leaſt, and conſlequent- 
ly moſt Enervated Spiſs Intervals with- 
in the Chromatic Genus. 

24. Seſcuplum ; by a Diefis which is 
Seſquialterato the Enharmonic Dieſts, and 
another ſuch Dieſis, and an Incompo- 
fit Interval of 7 Dieſes Quadranral ; 
viz, Each being 3 Duodecimals of a 
Tone. 

3% Tonieum; by a Hemitone, and. 
Hemitone, and Trihemitone ; and is cal- 
led Toniazum, becaule the rwo Spijs In- 
tervals make a Tone. And this is the 
ordinary Chromatic. 

The Diatonick had 2 Colours; it was 
Molle, and Syntonums. 


it Molle; 


| F 


i. Molle; by a Hemitone, and an 
incompoſit Interval of 3 Quadrantal 
Dieſes, and an Interval of 5 ſuch 
Deeſes. | | 
24. Syntonum, by a Hemitone, and a 
Tone, and a Tone. And this is the com- 
mon Deuatonic. 

To underſtand this bettexs, I muſt 
re-aſſume ſomewhat which I mention- 
ed, but not fully enough before. A 
Tone is ſuppoſed to be divided-into 1 2 
leaſt parts, and therefore a MHemitone 
contains 6 of thoſe Duodecimal (or 
Twelfth ) parts of a Tone; a Dieſes 
Trientalts 4 ; Diefis Quadrantalis 3 , The 
whole Diateſſaron 30. And the Dia- 
teſſaron in each of the 3 Kinds, was 
made and perform'd upon 4 Chords, 
having 3 mean Intervals of Degrees, 
according to the following Numbers 
and Proportions of thole 30 Duodeci- 
mal parts. 
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Enharmonic, by 3,and g, and 24- 
Molle, by 4, and 4, and 22, 
Hemiolion, 
Chromatic, or . by 44, and 44, and 21, 
Seſcuplum, 


Tonieum, by 6, and 6, and 18. 

Molle, by 6, and 9,and 15, 
Diatonic, 

Syntonum, by 6, and 12, and 12, 


To each of thele Kinds, and the 
Moods of them, they fitted a pertect 
Syſteme, or Scale of Degrees to Diſdia- 
paſon; as in the following Example ta- 
ken out of Nichomachus: To which I 

have prefixed our Modern Letters. 


E. Nichomacho ; Pag. 22. 


Nete Hyperboleon. 
Paranete Hp "3 Enh. Chro. Diat. 


boleon.. 


Trite Hyperbol.eon. Enh. Chro. Diat. 
| Nete Diezengme- 
non. 


# Paranete Towe} Eb Chee: Diet. 


menon, 
C !Ti- 


\ 7 


— — —— 
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Trite Die 
NON. 
Parameſe. 
Nete Synemmenon. 
Paranete Synem- 

menon. 
Trite Synemmenon. Enh. Chro. Dat. 
Meſe. 


Enh. Chro, Diat. 


Parypate Meſon. Enh. Chro, Diat. 
Hypate Meſon. 

Lichanos Hypaton. Enh. Chro. Daat. 
Parypate Hypaton, Enh. Chro. Dat. 
Hypate Hhpaton. 


—————_ 
—GW 
| — 


A | Proſlambanomenss. 


In this Scale of Diſdiapaſon, you lee 
the Me/e is an Ofave below the Nete 
Flyperbolzon, and an Ofave above the 
Proflambanomenos : And the Lz:chanes, 
Parypate,Paranete, and Trite, are chan- 
geable ; as upon our Inſtruments are 


the Seconds, and Thirds, and Sixths, 
ad 


ues Enh. Chro. Diat. 


+ 
B 
D 
C 
B 
G | Lichanos Meſon. Enh. Chro. Dat. 
F 
E 
D 
C 
B 
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and Sevenths : The  Proſlambanomenes, 
Hypate, Meſe, Parameſe,: and Nete, are 
Immutable; as are the Uniſon, Fourths, 
Fifths, and Octaves. | 
Now from the ſeveral changes of | 
theſe Mucable Chords, chicfly arile the 
ſeveral Moods ( ſome cali'd them 
Tones) of Muſic, of which Eucld ſets 
down Thirteen ; to which were joyn- 
'ed rwo more, Viz, Hypereolian and Hy- 
perlydian; and afterwards Six more were 
added. 

I ſhall give you for a Taft Exclid's 
Thirteen Moods, Euclid. Pag. 19. 


| Hypermixolydius, ſive Hyperphrygius. 
Mcxolydius acutior, [1v2 Fypertaſtius. 
Mixolydius gravior, live Hyperdorius. 
Lydins acuttor. 
Lydins gravior, ſive /Zolins. 
Phryzins acutior. 
Phryzius gravior, five Taſtius. 
Doris. . | 
Flypolydius acutior. 

Fhpo- 


a | 


104 


hes 
Hypolydius gravior, five Hypoolins. 
Hypophrygins acutior. 

Fhpophrygins gravisr, ſive Fypoiaſtins. 
FHypodortus. 


Of theſe the moſt Grave, or Loweſt, 
was the Hypodorian Mood ; the Pros- 


lambanomenos whereof was fixed upon 


the loweſt clear and firm Note, of the 
Voice or Inſtritment rhat was to ex- 
preſs it, And thenall along'\trom Graye 
to Acute the Moods took their Alcent by 
Hemitones, each Mood being a Flemi- 


"tone higher or more ©adnte than the 


nexr under ir. ** So thar-rhe Proſlamba- 
nomenos of-' the. Fhpermixoldian Mood, 
was juſt an Eighth higher chan that of 
the Hypodorian, and the rett accord- 
ingly. 
Now each particular Chord in the 
receding Scale had ewo Signs or 
Sara { iz | by which it was chara- 
Eterized or deſcribed in every one of 
theſe Moods reſpectively, and allo tor 
all 


all che Moods in the ſeveral Kinds of 

Muſic ; Enharmonic, Chromatic, and Di- 

4 atonic; of which two Notes, the upper 

was for reading [2s] the lower for 

percuſſion | 23% ] One for the Voice, 

the other for the Hand. Confider 

then how many Notes they uſed; 18 | 

Chords ſeverally for 13 Moods (or | 

rather 15, taking in the Hyperolian, 

and Fhyperlydian, which are all deſcri- | 

bed by Ahpius ) and theſe ſuired ro the 

three Kinds of Muſic. So many 

Notes, and fo appropriated, had the 

Scholar then to learn and conn, who 

ſtudied Muſic. Of theſe I will give you 
in part a View out of hpins, 


Notes 
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Notes of the Lydian Mood in the 


Diatonic Genus. 


*E*]:P.®.C;P:MI:&; 


H.D.L.F.C.O.N.<.V. 
LS O46 LEFT TH 
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ww 1112-13, 24 15 16 17 18 


Zeta imperfet , and 
Tau jacent. 
( Gamma averted, and 
Hypate Hypaton. _l Gamma rghe.. 
Beta imperte&t, and 
Gamma inverted. 


Proſlambanomenos. 


to 


3 Parypate Hypaton. 


4 Hypaton Diatonos. Phi, and Digamma. | 
5 \ Hypate Meſon. Sizma, and Sigma. | 'x 
6 Parypate Meſon. Rho,andSigma:nverted. | | 
7 Meſon Diatonos. My, and P7 drawn out. \ 
8 Meſe. lotaand Lambdajacent. 


L g Trite 


RR + —  —— 
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Theta, and Lambda in- 
9 Trite Synemmenon. | — 


| 10 Synemmenon Diato- Gamma, and Ny. 
| nos. 


Q Squared, lying Sn- 
11 Nete Synemmenon. pine upwards ; and 


| Zeta. 

| 12 Parameſe. Zeta, and Pi jacent. 

1 13 71 rieDienamnss E —_— and P; in- 

x 14 Diezeugmenon Dia- Q Squared, Supine, and 

ll FOnos. Zeta. 

þ Phi jacent, and a care- 

k 15 Nete Dieengnewn leſs Eta (») drawn 

| out. ; 

| Y looking downwards, 

} 16 Trite Hyperbolgon.) and Alpha, left half, , 

| > looking upwards. 
17 Hyperbolzon Dia- My,and P: lengthened, 

tonos. with an Acute above. 


| 'clota, and Lambda ja- 
q 13 Nete Zyperbolgon.y cent, with an Acute 
\ © above. 


The Numeral Figures I have added under the Signs 
(or Marks) only for Reference to the Names of the Notes 
l:gnifhcd by them, to fave deſcribing them twice, 


1 
Notes t 
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Notes of the Avolian Mood in the 


Diatomic Genus. 


AN.T.X.T.C.O.K.T. 


a.4.0.9.1.C.K.A.< 
SS 46 ST” 2 


Z .A.H.Z.A.X.Q:0.K 
E . \»;C. M/s J.K.N 


10 11 r2 13 1415 16 17 18 


Eta (H) imperfe&t a- 
x: Proflambanomenos. | 


verted, and E Qua- 
drate averted. 


Delta inverted, and 
2 Hypate Hypaton,&c. 1 Tau jacent, averted, 


Sc. 


Ariſtides (Pag. 91. ) enumerates and 
deſcribes all the Variations of ev ery Let- 


ter in the Greek Alphaber ; by which 
the Signs or Notes above mentioned , 


I and 


a CIR 
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and thoſe of the other Moods, were 
contrived out of them. They arc in 
all 91 ; including the Proper Letters ; 
I ſhall not deſcribe, but only number 


them. | 

; Out of. f 
; ' A were made 7 | N were made 2| a 
B 2 | = 2 þ 

L 710 * I 

A 4 | II 7 | 

E 3|P 2 "mM 

- bode '& w * 6 th 

4 5 n 4 O 

wat 2 . 3 S 
I 4| Þ 4 7 
{K 3] X 4 11 
A 5 | F 2 of 
iS & Tan q To 
| 49 42 Wa 

L ous - or 
(_ 4 — wa. 
S)/, 
I {hall only add a word or two con- _ 


ccrning their Antient uſe of the Words ys 

Diaſtem and Syſtem. Diaſtem ſ1gnihes Gr 

an Interval or SPace ; Sy/tem a Con- - 
| junction 


ny JT] — ooTm—AY 


junction or Compotlition of Interval-. 
So that generally ſpeaking , an Octave, 
or any other Syſtem, might be truly 
called a Diaſtem, and very frequently 
uled to be lo called, where there was 
no occaſion of Diſtintion. Though a 
Tone, or Hemitone, could not be called 
a Syſtem: For when they ſpoke ſtrictly, 
by a Diaſtem they underſtood only an 
Incompotic Degree, whether Dreſts, He- 
mitone, Tone, Seſquitone, or Ditone ; for 
the ewo laſt were ſometimes bur Degrees, 
one Enharrunic, the ocher Chromatic. By 
Syſtem they meant, a Comprehenſive 
Jaterval , compounded of Degrees, or 
of leſs Syſtems, or of both. Thus a 
Tone was a Diaſtem, and Diateſſaron 
was a Syſtem, compounded of Degrees, 
or of a 3d. and a Devree. Diapaſen 
was a Syſtem, compounded of the leiler 
Syſtems, 44h, and 5th; or 3d, and 6th; 
or of a Seale of Degrees : and the Scale 
of Notes which tney uſed, was their 
Greateſt, or Perfect Sz/tem. Thus with 

LN them 


. Hu 


- i 
5 3% «+ Mw 


them, a 3d. Major, & a 3d. Mimor, in 
the Diatonic Genus, were (properly ſpeak. 
ing) Syſtems ; the former being com. 
pounded of two "Tones, and the latter 
of three Hemitones, or a Tone and Hemi. 
tone: Bur in the Enharmonic Kind, a 
Ditone was not a Syſtem, but an Incom- 
polit Degree ; which, added ro two Die- 
ſes, made up the Diateſſaron : And in 
the Chromatic Kind, a Tribemitone was 
the like ; being only an Incompoſit Dia- 
ſtem, and not a Syſtem. 

But to return from this Digreſſion 
(which is not ſo much to my purpoſe, 
as to gratify the Reader's Curioſity) and 
continue our *Diſcourle according to 
Nature's Guidance, upon the Diatonic 
Degrees. It was faid that there are 
5 Tones and 2 FHemitones 1n every Dia- 
paſon. Now the reaſon why there muſt 
be 2 Hemitones, is, becaule an Eighth is 
Naturally compoled of, apd divided in- 
to 5th. and 4th; and a Fitth is 3 Tones 
and a halt; a Fourth 2 Tones and a halt; 

and 


hn - _vF od 

and the Aſcent, by Degrees, mult paſs 
by Fourth and Fifch ; which are always 
unchangeable, and keep the ſame Di- 
ſtance from Mmſon ; and a juſt Tone 
Major of 9 to 8 always between them. 
Theretore the Diapaſon has not an Alcent 
of 6 Tones ; but of 5 Tones and 2 He- 
mitones, One Hemitone being placed in 
each Fourth Disjun&t ; in either of which 
Fourths, the Degrees may be altered by 
placing the Henutone in the Firſt, or Se- 
cond, or Third Degree of either. As, 
MI, FA, Sol, La, La, MI, FA, Sol. 
Sol, La, MI, F4. It this be done in 
the former Tetrachord, then is changed 
the Second, or Third Chord; If in the 
other Disjunct Tetrachord, then the Sixth, 
or Seventh is changed : The Fourth and 
Fifch being Stable and Immutable. By 
them we Naturally divide the Diapaſon: 
The Second, "Third, Sixth, and Seventh, 
are alterable, as Minor, and Major, ac- 
cording to the place of the Hemutone. 


L 4 The p 
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Theſe Tones and Hemitones thus pla- 
ced, are the Degree or Notes, by which 
an Gs or Deſcent is mud from the 
Unijon to the OFtave, or through any o- 
ther Syſtem ; giving all the Concords 
their jutt Mealures or Rations ; and 
without which, we could neither Mea- 
ſure, nor Divide, nor well Practiſe to 
% ie the greater Intervals, or Syſtems. 
As we Naturally by the Judgment of 
our Far, own, and reſt in. the O&ave, 
as the chick Conſonant; ſo we do as 
Naturally ( without Study or Skill in 
Muſic ) meaſure the Syſtem of a Diapa- 
ſon by thele Diatonic Degrees ; and can 
doe no otherwiſe, We cannot with our 
Voice, wichout infinite Study, frame to 
run up or down 8 Notes, without ſuch 
a Mi«ure of Tones and Hemitones ; and 
we doe it eaſieſt, when we avoid og” 
tones. We lee it in a Ring cf Bells, 
which the complcareſt and moſt hes 
{ant is 2 Peal of Six; which are beſt 
lorged to have the "GER in the midit; 


{. a 
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i. e. between the Third and Fourth, both 
in Aſcending and Deſcending ; arid then 
there will be no Tritone : Ex. gr. La, 
Sol, Fa, Mi, Re, Ut. Where all Aſcents 
and Delſcents are made by juſt Diateſſa- 
rons. Ut, Re, Mi, Fa. Re, Mt, Fa, Sol. 
Mi, Fa, Sol, La. Or downwards ; La, 
Sol, Fa, Mi. Sol, Fa, Mi, Re. Fa, Mt, 
Re, Ut. 

And this is ſo Natural thar it pleaſerh 
all Ears; and if they ſhould be diſpo- 
ſed in any other Order, it would be ſo 
diſagreeable, that any Ruſtick or un- 
learned Ear, of ſuch as know not what 
a Tritone is, would be able to judge, 
and figd a diſlike of it. Bur then, how 
much more, it the Ring of Bells were 
diſpoſed by Chromatic, or Enharmonic De- 
orees, conſtituting the Drateſſarons ? how 
abſurd and uncouth it would appear ! 
The practiſe of thoſe kinds therefore, 
and in ſuch a manner, ſeems to be (as 
has been faid ) a Violence upon Nature, 
and only tor Curiolity. 


In 


| - _ _ 
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In Dtiatonic Muſic, there is but one 
Sort of Hemitone amongſt the Degrees, 
called Hemitone Major ; whoſe Ration is 
16 to 15: being the Difference, and 
making a Degree berween a Tone Major, 
and Third Minor ; or between a Third 
Major, and a Fourth. 

There are two Sorts of Tones; viz. 
Mc:jor, and Minor. Tone Major (9 to 8) 
being the Difierence berween a Fourth 
and Fifth: And Tone Minor (10 to 9) 
which is the Difference berween Third 
Munor and Fourth. But both the Tones 
ariſing (as hath been ſaid ) out of the 
Parcion of a Third Major, in like man- 
ner as 5th. and 4th. do by the Partition 
of an Eighth : I may (with ſubmiſſion) 
make the following Remark ; wherein, 
it I be too bold, or be miſtaken, I-ſhall 
beg the Reader's pardon. 

The Ancient Greek Maſters found 
out the Tore by the Difference of a 
Fourth and Fin, {ubſtrafting one from 
the other. Bur had they found it allo 
(and 


(and that more Naturally) by the Divi- L] 
ſion of a Fifth; firſt into a Ditone and 'F. 
Seſquitone, and then by the like proper 
Diviſion of a true Ditone (or Third Ma- 
jor) into its proper parts; they muſt 
have found both Tone Major, and Tone 
Minor. Euclid reſts ſatisfied, That, Ir- 
ter ſuper-particulare non cadit Medium. A 
ſuper-particular Ration cannot have a 
Mediety ; viz; in whole Number : which 
Is true in its Radical Numbers, Bur had 
he doubled the Radical Terms of a 
Super-particular, he might have found 
Mediums moſt Naturally and Uniform- 
ly dividing;:the Syſtems of Harmony. 
Ex. gr. The Duple Ration 2 to 1, as 
the Excels is but by an Unity ; has the 
Nature of Super-particular : bur 2 to 1, 
the Terms being dupled, is 4 to 2 ; 
where 3 is a Medium, which divides ir 
into 4 to 3 (4th.) and 3 to 2 (5th.) 
Again, 3 to 2, dupling each Term, is 
6 to 4; and ia the ſame Manner gives 
the 2 Thirds, viz, 6 to 5, (3d. Mimor) 
| and 


Y 


and 5 to 4, (3d. Mapor.) Likewiſe the 
3d. Major, 5 to 4, dupled as before, 10 
ro 8, give the 2 Tones; 1.0. 10 to 9, 
Tone Mmor, and 9 to 8, Tone Mapor. 
And it ſeems to be a reaſon why the 


- Antients did not diſcover and ule the 


Tone Mimor, and conſequently not own 
the Ditone for a Concord; becaulfe They 
did not purſue this way of dividing the 
Syſtems. Although Euclid had a fair 
Hint to fearch turther, when he mea- 
ſured the Diapaſon by 6 Tones | Mapor | 
and found them to exceed the Interval 
of Diapaſon. 

The Pythagoreans, not ulii$ Tone Mi- 
nor, but two Equal Tones Mapor, in a 
Fourth, were forccd to take a lier In- 
terval for the Hemutone ; which is 
called their Limma, or Pythazorean He- 
mitone; and, which added to tnole two 
Tones, makes up the Forrth: it is a 
Comma els than Hemitone Major, (16 to 
15;) and the Ration of i, 15256 to 
24}. 
ﬀ Yet 
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Yet we find the later Greek Maſters, 
Ptolemy, to take Notice of Tone Mmur ; 
and Ariſtides Quintslianus, to divide a 
Seſquiottaye Tone (9 to 8) by dupling | 
the Terms of the Ration thereof, into 
2 Hemitones; 18 to 17, and 17 to 16. 
And thoſe again, by the ſame way, each 
into two Dieſes ; 36 to 35, 35034; 
the Diviſion of 18 to 17, the leſs He- 
mitone: And 34 to 33, and 33 to 32; 
the parts of 17 to 16, the greater Hemi- 
tone. But yer, none of thele were the 
Complement of two Seſquiotave Tones 
to Diateſſaron : but another Hemitone, 
whole Ratio is about 20 to 19; not 
exactly, but, ſo near it, that the Ditfer- 
ence 1s only 1216 to 1215 ; both 
which rogether make the Limma Pytha- 
Loricum. 

Burt I no where find, that they thus 
divided the 5th, and 3d. Major, but ra- 
ther ſeemed to dillike this way, becauſe 
of the Inequality of the Hemitones and 
Dieſes thus tound out ; and chole rather 'F 

£0 oT | 


Crean ny 


-. 


X a p . 2? 


m—_ _ . ” 
a, = «tv P 
6 . 45 A ®. F " * . 
J . BD + a . " -- bo 
- K _- Lt _—_ — ef 5 —_ - 
. Þo q . » 
- i .* K 
ad _—_ C 


: 
a LM 


(| 4% :& 


F i 46 "OS.D 


CLAS 2 1 "hs + NY 2 ; [ 
AR . A non *gne ) Op nut As, 
Ton fe AMt.s; Fon <a 1 ES wn.” We IC 
lo 


- - 4 - _ 
Deoreec I » -#, * Mr; C1 ; 
. Me nc M8707. gn Le>> nice, 
. - - 4 Op» F I EC ——_ \\ * el LL 
ths; Mop, ee, 105 ——_ -— | WE—— 
OT of oo O7 » Y : > ITS PARRY _ RA | 
- Is DT _ Ln 7" LOX i 
a £ FARES :.E: 2—v-D[14 ado REG... $208 1 1s 
11 LC £ Ry a ra 227 25, 25 44 +10 15 . 25 24, 
_ A ©) I SES - £7 28, 24 3b. 20 74 
34+ "25. 25 2 , 20 
| 27 25 - 25 24 1. 
) ” 


Wino7; wit M;; 
pit WW 


TV WI,” 
; I OS __ | 0, OE 235 24 7 47 25-35 44 
=" is 37 35/ 25 "PY 10 4 Fd 
S = cara '" : wo DW; : p# : 
ID — __—TT YT KT. ; a 6 
WG—__ RR ———_—_— _ y *6 "a 
HD — SET | ——_—_— stoJ more Me 
, "ROO eee Bo eats ——_ 
DP © — t——_— 


(taci ltts 


1 i4&/ 


/ 5 Y 


C1352 
withall change the place of 7one Mmor, 
and Tone Major, and fall into other He. 
mitones that are not proper Dratonic De. 
grees, and conſequently into falſe Incer- 
vals. 

You may fully ſee this, it you draw 
Scales of Aſcent ficted to leveral Keys 
(as are here inſerted) and compare them. 
For an Example of this, Take the Firſt . 
Scale of Aſcent to Diapaſon (I) viz, up- 
on C Key Proper, by Diatonic Degrees, 
(making the firlt ro be Tone Minor, as 
convenient for this Inſtance) intermixing 
tie Chromatic and other Hemitones, as they 
are uſually placed in the Keys of an Or- 
gan; 7. e. run up an Eighth upon an Or- 
gan (tuned as well as you can) by half 
Notes, beginning at C Sol fa ut, and you 
will find theſe Meaſures. The Proper 
Degrees ſtanding right, as they ought to 
be, being deſcribed by Breves ; the o- 
other by Semubreves : The Breves repre- 
ſenting the Tones of the broad Gradual 
Keys of an Organ , the Sembreves re- 
preſenting 
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to Conſtitute their Degrees by the Se/. 
quioFave \Tone,. and thoſe Duodecimal 
ſuppoſed Equal Diviſions of it. Bur 
'to return. 
There are, you lee, 3 Degrees Diato- 
' nic; viz. Hemitone Major, Tone Minor, 
and Zone Major. The Firſt of theſe, 
ſome call Degree Mmor ; the Second , 
Degree Major ; and the Third, Degree 
Maxim. Now thele three Sorts of De- 
grees are properly to be intermixed, 
and ordered, in every Aſcent to an 
Eighth, in relation to the Key, © Uni- 
ſon given, and to the Aﬀections of char 
Key, as to Flat, and Sharp, in our, Scale 
of Muſic ; fo, that the Concords may 
be all true, and ſtand in their own ſer- 
tled Ration. Wherefore if you change 
the Key, they muſt be changed r00 ; 
which is the Reaſon why a Harplichord, 
whoſe Degrees are fixed ; or a fretted 
Inſtrument, the fretts remaining fixt , 
cannot at once be fet in Tune tor all 


Keys: For, i you change the Key, you 


withall 
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withall change the place of 7one Mmor, 
and 7one Major, and fall into other He. 
mitones that are not proper Dratonc De. 
grees, and conſequently into falle Inter. 
vals. 

You may fully ſee this, it you draw 
Scales of Aſcent haed to leveral Keys 
(as are here inſerted) and compare them. 


For an Example of this, Take the Firſt . 


Scale of Aſcent to Diapaſon (I) viz, up- 
on C Key Proper, by Diatonic Degrees, 
(making the firſt ro be Tone Mimor, as 
convenient for this Inſtance) intermixing 
tie Chromatic and other Hemitones, as they 
are uſually placed in the Keys of an Or- 
gan; 7. e. run up an Eighth upon an Or- 
gan (runed as well as you can) by half 
Notes, beginning at C Sol fa ut, and you 
will find theſe Meaſures. The Proper 
Degrees ſtanding right, as they ought to 
be, being deſcribed by Breves ; the o- 
| other by Semubreves : The Breves repre- 
| ſenting the Tones of the broad Gradual 
; Keys of an Organ ; the Semibreves re- 
, prelenting 
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preſenting the Narrow Upper Kezs, 
which are uſually called Muſics. And 
Jet this be the firlt Scale, and a Stan- 
dard to the reſt. ; 

Then draw a Second Scale (II ) run- 
ning up an Eighth in like manner ; bur 
let the Key, or Firſt Note, be D. Sol re 
Proper, on the ſame Organ ſtanding 
tuned as befor? ; which Key is ſet a 
Note ( or Tone Minor) higher than the 
former. 

Draw alſo. a Third Scale (III) for 
D Sol re Key with Sharps, viz, Third, 
and Seventh, Major ; i.e. F, and C, 
Sharp. 

In the Firſt of theſe Scales; the De- 
orees ( exprelled by Breves ) are ſet in 
good and natural Order. 

In the Second Scale ( changing the 
Key from C wo D). you will find the 
Fourth, and Sixth, a Comma (81 to 80) 
roo much ; bur between the Fourth, and 
Fifth, a Tone Mimor, which ſhould be al- 


ways a Tone Major. So from the Fourth 
to 
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to the Eighth, is a Comma ſhort of ,Dia- 
pente ; and from the Sixth, a Comma ſhore 
of 3d. Minor. And this, becaule in this 
Scale, the Degrees are miſplaced. 

The Third Scale makes the Second, 
Third, Fourth, and Sixth, from the [{ni- 
ſon, each a Comma too much ; and from 
the Ofave, as much too little. In it, 
the 3d. Degree, between ZF and G, is 
not the Proper Hemitone, but the Great- 
clt Hemitone, 27 to 25. And all this, be- 
caule in this Scale alſo, the Degrees ate 


' miſplaced; and there happen (as you 


may lee ) three Tones Minor, and bur 
two Major : the Dehcient Comma being 
added to the Hemitone. 

I have added one Example mote, of 
a Fourth Scale; (IV) viz, beginning 
at the Key Z C ; with the like Order of 
Degrees, as in the Firſt Scale ( trom the 
Note CE) upon the ſame Inſtrument, as 
it tands tuned afcer the Firlt Scale. And 
this will raiſe the Firſt Scale halt a Note 
higher. | 
NL Ir 
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preſenting the Narrow Upper Kezs, 
which are uſually called Muſics. And 
Jet this be the firſt Scale, and a Stan- 
dard to the reſt. 4 

Then draw a Second Scale (II ) run- 
ning up an Eighth in like manner ; bur 
let the Key, or Firſt Note, be D. Sol re 
Proper, on the ſame Organ ſtanding 
tuned as befor2 ; which Key is ſet a 
Note ( or Zone Minor) higher than the 
former. 

Draw alſo a Third Scale (III) for 
D Sol re Key with Sharps, viz, Third, 
and Seventh, Major ; 4.e. F, and C, 


In che Firſt of theſe Scales, the De- 
orees ( expreſſed by Breves ) are et in 
good and natural Order. 

In the Second Scale ( changing the 
Key from C to D). you will find the 
Fourth, and Sixth, a Comma (81 to 80) 
too much ; bur between the Fourth, and 
Fifth, a Tone Minor, which ſhould be al- 


ways a Tone Major. So from the Fourth 
ro 
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to the Eighth, is a Comma ſhort of ,Dia- 
pente ; and from the Sixth, a Comma ſhors 
of 3d. Minor. And this, becaule in this 
Scale, the Degrees are miſplaced. 

The Third Scale makes the Second, 
Third, Fourth, and Sixth, from the [{ni- 
ſon, each a Comma too much ; and from 
the Ofave, as much too little. In it, 
the 3d. Degree, between EF and G, is 
not the Proper Hemitone, but the Great- 
clt Hemitone, 27 to 25. And all this, be- 
caule in this Scale alſo, the Degrees are 
miſplaced ; and there happen (as you 
may fee ) three Tones Minor, and bur 
two Major : the Dehcient Comma being 
added to the Hemitone. 

I have added one Example mote, of 
a Fourth Scale; (IV) viz, beginning 
at the Key ZC; with the like Order of 
Degrees, as in the Firſt Scale ( trom the 
Note CE) upon the ſame Inſtrument, as 
it ſtands tuned afcer the Firlt Scale. And 
this will raiſe the Firſt Scale halt a Note 


higher. 
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In this Scale, all the Hemitones are of 
the ſame Meaſure with thoſe of the Firſt 
Scale reſpeCtively. 

And the Intervals ſhould be the ſame 
with thoſe of the Firſt Scale ; which has 
Third, Sixth, Seventh, Major. 

But in this Fourth Scale, the 1ſt. De- 
oree, from RC to b E, is Tone Major, 
and Diefis ; as being compounded of 
16 to 15, and 27 to 25. 

The 2d. Degree from bEtoF, is 
Tome Mmor ; therefore the Ditone, made 
by th:ſe rwo Degrees, is roo much by 
a Diefis, (128 to 125 ) and as much too 
lictle the Trihemitone, from the Ditone to 
the Fifth. 

The 3d. Degree, from F ro ®F, is a 
Minor Hemitone, 25 to 24 ; Which, 
(chough a wrong Degree) ſets the Dia- 
teſſaron right. 

The 4th. Degree, from ZF to ZC, 
is Tone Major, and makes a true Fitch. 

The 5th. Degree, from & G to b B, is 
Tone Major, and Dieſis , ſetting the Hexa- 

chord 
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chord ( or Sixth) a Dieſts and Comma too 
much, or too High. Ir ought to have 
been 7one Mor. 

The 6th. from þB to C, is Tone 
Minor ; too little in chat place by a 
Comma. 

The 7th. from C to Z C, is Hemitone 
- Nor; too little by a Diefis. And lo, 
theſe rwo laft Degrees are deficient by 
a Diefis and Comma ; which Dieſes and 


Comma, being Redundant ( as before) in. 
che 5th. Degree, are balanced by the. 


Deficiency of a Comma in the 6th, De- 
ec; and of a Dieſis in the 7th; And 
o the Oftave is let right, 

Thefe Diſagreements may be better 
viewed, if we ſet together, and com- 
pare the Degrees of this IV Scale, and 
choſe of the I : where we {hall find, no 
one of all the > Degrees, to be the lame 
in both Scales, 


M 2 Degrees, 
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Degrees. Scale I. | Scale IV. 


1{t. Tone Minor. Tone Maj.& Diefis. 
2d. Tone Mapor, Tone Minor. 
3d. Hemit. Major. Hemitone Minor. 
4th. Tone Major. Tone Minor. 
5th. Tone Major. -», Tone Maj.& Dieſis. 
6th, Tone Major, _ Tone Mor. 
2th. Hemit, Major.  Hemutone Minor. 
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And thus it will ſucceed in all Inſtru- 
ments, Tuned in order by Hemitones, 
4 which are fixed upon Strings ; as Harp, 
| &c. Or Strings with Keys; as Organ, 
Harpſichord, «xc. Or diſtinguiſhed by 
| Fretts; as Lute, Viol, &c. For which 
| there is no Remedy, but by ſome alte- 
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rations of the Tune of the; Strings, in 
the Two former ; and of the Space of ( 
the Fretts in the one ; as your preſenc C 
Key will require, when you change 4 
from one Key to another, in perform. " 
wg Mutical Compolitions. n 


i Though 


c 
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Though the Veice, in Singing, be. 
ing Free,” is naturally Guided to avoid 
and correct thoſe before delcribed 419- 
malies, and ro move in the true and 
proper Intervals : It being much eater 
with-the Voice to hi upon the Right, 
than apon che Anomalous or Wrong Spa- 
CES. 

Much more of this Nature may be 
found, if you make and compare more 
Scales from other Keys. © You will {till 
hnd, that, by changing the Key, you 
do withall Ui and diſplace the De- 
orees, and make uſe of Improper De- 
grees, and produce Incongruous Inter- 
vals. | 

For inftead of the Proper Femitone, 
ſome of the Degrees will be made of 
other ſort of Hemitones ; amongſt which 
chiefly - are theſe 'rwo : viz. Hemitone 
Maxim. 27 to 25 ; and Hemitone Minor, 
or Chromatic, 25 to 24. Which Hems- 
fones conſtitute and divide the two 
Tones ; viz. Tone Major, 9 to $: the 

M 3 Terms 


—— 
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ſar won, and Diapente An 


Terms whereof T'ripled, are 27 to 24 ; 
and give 27 to 25, and 25 to 24, 
Thc Tone Minor likewile is divided into 
two Hemitones : Viz. Major, 16 tO 15; 


' and Minor, 25 tO 24- 


Thele two ſerve to meaſure c Tones, 
and are uſed alſo, when you Divert in- 
to the Chromatic kind. But the Hemi. 
tone-Degree in the Diatonic Genus, ought 
always to be Hemitone Major, 16 to 15; 
as a the Proper Degree and Differ- 
ence berween Tone Major and Trihemi- 
tone, berween Ditone and a Fourth, be. 
tween Fifth and Sixth Miner, "Mike ci 
Sixth Major and Seventh Minor, and 
allo between Seventh Major and Oc- 
fave. 

Muſic would have ſeem'd much Ea- 
ficr, it the Progreſſion of Dividing had 
reached the Hemitones: I mean, It, as by 
Dupling the Terms of Diapaſon, 4 to 2 ; 
ir Divides in 4 to 3,and 3 to 2; Diateſ. 

; the Terms of 
Diapenze dupled, 6 to 4; fall into 6to 5, 
and 


> — 
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and 5 to 4, Third Minor, and Third - 
Major ; And Ditone, or Third Major, fo 
Dupled, 10 to 8, falls into 10 to g, and 
9 to 8, Tone Minor, and Tone Maper : 
If, I lay, in like manner, the dupled 
Terms of Tone Major 18 to 16, thus 
divided, had given Ulſctull and Proper 
Hemitones 18 to 17, and 17 to 16. Bur 
there are no f{uch Hemitanes found in 
Harmony, and we are put to ſeek che 
Hemitones out of the Differences of Ocher 
Intervals; as we ſhall have more Occa- 
ſion to ſee, when I come to treat of 
Differences, in Chap. 8. 


I may conclude this Chapter, by 
ſhewing, how All Confonants, and 0- 
ther Concinnous Intervals, are Com- 
pounded of thele three Degrees: Tone 
Major, Tone Minor, and Hemitone Ma- 
jor; being ſeverally placed, as the Key 
ſhall require. 


Fr Major, uy joyn'd, 


Hemitone Major,) make 


bs: 3d; Minor. 
Tone Mapor, ' a joyn'd, 


1Tane Minor, 3 make 5 3d. Major: 


Tone Major, and 4, 
\ Tone Mor, an ) etl 4th. 


».. Hevutone Mapor, 
2 Tones Mayor, 
Tone 'Minor, _ 
Hemitone Maj 
Tones Myjor, 
"Tone Minor, 
Henitones Maj.) 
Tones Mapor, 
Tones Minor, 5" 
Hemitone Maj, 
Tones Majqr; 
Tone Minor, 8 
 Henutones Maj. 
Tones Major, 
Tones Mmor, zi 
Hemitone Map, 


zth. Mor, 


2th. Mapor. 


ow 
eg 6th, Major. 
_ 
; 


3 Tones 
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2 Tones Minor, joyn'd, Dtapafon. 

| make | 
2 Hemit. Major, 
2+ Tones Major, \ joyn'd,\ Tritone, or 
1 Tone Minor , make falle 4th. 
1 Tone Major, | 
-1 Tone Mwmor, jo jou', _ a 
2 Heanit. Major, 3, axe  orfatle gt 
————— ——— — —— —  —_——— —— 


CHAP. 


CHAP. VU, 
Of Diſcords. 


| dn the;Degrees, which, though 
they conſticure and - compound 
all Concords, yet are reckoned amongſt 
Diſcords; becauſe every Degree is Dil 
card to each Chord, to, or = which 
it is a Degree, either Aſcending, or De. 

ng ,- as beng-a Second-tomir-: -Be- 
lides theſe I ſay, there are other Dil. 
cords, ſome greater and ſome lels. The 
leſs wilt be tound amongſt the Differ- 
ences in the next Chapter ; and are fit, 
rather to be known as Differences, than 
to be uſed as Intervals. 

The greater Diſcords are generally 
made of ſuch Concords, as, by reaſon 
of riilplaced Degrees, happen to have 
a Comma, or Dij1s, or fometiracs a He- 
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mitone too much, or too little: And 
ſo become Diſcords, moſt of them be. 
ing of little uſe ; only co know them, 
for the better Meaſuring, and ReCtify- 
ing the Syſtems. Yet they are found a- 
mongſt the Scales of our Mutic. 

Sometimes a Tone Major being where 
a Tone Mmer ſhould have becn placed, 
or a Tone Minor inſtead of a Tone Ma- 
jor ; ſometime other Hemitones, getting 
the place of the Diatonic Hemitone Mapor, 
and ſerving for a Degree, create unapt 
Diſcording Intervals : amongſt which 
may be Send at leaſt rwo more Se- 
conds, two more Thirds, two more 
Sixths, and two more Sevenths. In 
each of which, one is leſs, and the a- 
ther greater, than the true Legitimate In. 
tervals, or Spaces of thole Denominari- 
ons ; as will be more explained in the 
enſuing Diſcourſe. 

Bur beſides gee (or rather amongſt 
them, for I here creat of Degrees as 
Diſcords ) there are two Dilcords.emi- 

—T"_— eo” nently 


. 


F Ty | 
nently conſtderable , viz, 7ritone, and 


| 


| Semidiapente. The Tritone, ( or Falſe 
Fourth ) whoſe Ration is 45 to 32, 

conhifts of 3 whole Notes ; v3. 2 Tones 
Mapor, and 1 Minor. The Semidrapente, 
( or Falſe Fifth) 64 to 45; i com- 
pounded of a Fourth, and Hemitone M-+- 
707. 

And theſe two divide Diapaſon, 64 
to 32, by the Mediety of 45; And 
they divide it fo near to Equality, that 
in Practice, they are hardly to be di- 
ſtinguiſhed, and nfay almolt pals for © 
one. and the fame : but in Nature, they 
are luthciently-diſtinguiſhed, as may be 
leen, both by their ſeveral Rations, aad 
leveral Compounding parts. 

I think we may reckon Sevenths for 
Degrees, as well as among the greater 1 
Dilcording Intervals; becauſe they are but 
Seconds from the 08. ve, and are as truly 
Degrees Deſcending, as-the Seconds arc 
in Alcent : chough they. be great Inter- 
vals in reſpect of the Mmifon, : :0d as ſuch 
may be here regarded, Theſe 
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Theſe Diſcords, the Tritone, and Semi- 
diapente ; as alſo, the Seconds, and Se- 
venths, are of very great uſe in Mulic, 
and add a wonderfull Ornament and 
Pleaſure to it, if they be judiciouſly ma- 
naged. Without them, Muſic would 
be much leſs gratefull ; like as Mear 
would be to the Palate without Salt or 
Sawce. Bur, the further Conſideration 
of this, and to give Directions when, 
and how to uſe them; is not my Tas, 
but muſt be lefr ro the Maſters of Com- 
polition. 

Diſcords then, ſuch as are more apt 


and uſefull, (Intervalla Concinna) are theſe 
which follow. 


2d. Minor; or, Hemitone Major, 16to 15. 
2d. Major; Tone Minor, 10to 9g. 
2d. Greateſt; Tone Major, 9 tO 8, 
7th. Minor; 5th. & 3d. Minor, 9 to 5- 
zth. Major; 5th. & 3d. Major, 15 to $. 
Tritone; 3d.Maj.& Tone Maj. 45 tO 3 2- 
Semidapente ; 4th,& Hemit.May. 64 t0 45. 


Thele 
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Theſe are the Simple Diſſonant apr 
Intervals within Diapaſon ; if you go a 
further compaſs, you do bur repeat the 
ſame Intervals added to Diapaſon, or 
Di/-diapaſon, os Triſ diapaſon, &c. as, Ex. 


21 As a 


gth. is Diapaſon with a 2d, 
1oth. Diapaſon with a 3d. , 


on with a 4th. or, 
11th. 4 | 
Diapaſon cum Diateſſaron. 


__ =- with a 5th. or, 
Diapaſon cum Diapente. 

15th. Diſ-diapaſon. 

19th. Diſ-diapaſon cum Diapente. 

22th. Thiſ-diapaſon. &c. 


Here, by the way, the Reader may 
take a little Diverſion, in practiſing to 
meaſure the Rations of ſome of thole 
Intervals, in the foregoing Catalogue of 
Diſcords, by comparing them with 

| Diapaſon ; 
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Diapaſon ; as thoſe of the Sevenths, which 
I ſelet, becauſe they are the molt di- 
ſtant Rations under Diapaſon : Viz, Se- 
venth Minor, 9 to 5 ; and Seventh Mz 
' jor, 15 to 8. Now to hind whar De- 
gree or Interval lics berween thele and 
Diapaſon. 

Firſt, 9 to 5 is 10 to 5, wanting 
10 to 9 (Tone Minor,) Next 15 to $8 
15 16 to 8, wanting 16 to 15 ( Hemti- 
tone Major.) So the Degree between Sc- 
venth Mimor and Diapaſon, is Tone Minor ; 
and between Seventh Major and Diapa- 
ſon, is Hemitone Major. 

Then he may exerciſe himſelf in a 
Survey of what Intervals are comprized 
in thoſe ſeveral Sevenths, and of which 
they are compounded. 

Firſt, 9 to 5 comprizeth 9 to 8, and 
$ro5: Orgto8, 8 ro6, and 6 to. 
Next, 15 to 8 contain 15 to 12, 1z 
co 10, 10 tog, andgto 8: Or 15 
to 12, and 12 to8; Or 15 to 10, 


and 10 to 8, &c, I ſuppoſe, char the 


Reader 
ok 
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Reader, | before 
theſe Rations, that I need not loſe time 
to name the Intervals expreſſed by the 
Mean Rations, contained in the fore- 
going Rations of the Sevenths, which 


{hew of what Intervals the ſeveral Se- 


venths are compounded. 
Beſides theſe, (by reaſon of Degrees 
wrong placed) there are rwo,more 7ths. 
{ falſe 7ths] one, leſs than the true ones; 
and another greater. The leaſt com- 
pounded of two Fourths ; whole Rarti- 
on is 16 to 9, and wants 2 Comma of 


7th. Minor, and a Tone Major of Diapa- 


ſon: The other is the greateit, called 


Semidiapaſon, whoſe Ration is 48 to 25 ; 
being a Dieſis more than 7th. Major ; 
and wanting Hemitone Minor of Diapa- 
ſon. 
Now firſt, 16t09,is16to8(2 to 1) 
wanting 9 to 8 ; 1. e. wanting Zone Ma- 
jor of Diapaſon ; and contains 16 to 10 
(8r05) and 10 tog. Or, 16to 15, 
15 to 12 (5 t04) 12 t010 (6 to5) 

+. Wand 


this, is ſo perfet in 


and 10 to 9, Next, Semi-diapaſon 48 
to 25, 1s 5O to 25, wanting 50 to 48; 
i.e. 25 to 24 (viz. Hemicone Minor ) of 
Duapaſon. 

And the like happens, as hath been 
ſaid, to the other Intervals, whic!: ad. 
mit of Major and Minor ; viz. 2ds, 3ds, 
and 6ths. The 4th, and 5th, and 8tt:, 
ought always to remain immutable ; 
though they may lufier roo ſometimes, 
and incline tro Diſcord, it we alcend to 
them by very wrong Degrees ; as you 

may flee in the II Scale in the forego. 
ing Chapter : where the Fourth having 
2 Tones Major, i3 a Comma too much. . 

All theſe Intervals may be ſubject to 
more Mutations, by more ablurd pla- 
cing of Degrees, or of Differences of 
Degrees ; bur ic is ior worth the Curio- 
ſity to ſearch farther mro them, The 
Reader may take pleaſure, and ſufhci- 
ently Exerciſe himſelt in comparing and 
mealuring theſe which arc already laid 
before him. 
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But to return from this Digrefſion, 
There are many unapt Diſcords, which 
may ariſe by continual Progreſſion of 
the ſame Concords; 1. e. by Adding 
(for Example) a 4th. to a 4th, a 5th. 
to a 5th, cc. For it is obſervable, That, 
onely Diapaſon added ( as oft as you 
pleaſe) to Diapaſon, Itill makes Concord : 
But any other Concord, added to it 
ſelf, makes Diſcord. 

You will ſce the Reaſon of it, when 
you have conſidered well the Anatomy 
(as I may call it) of the Conſticutive 
parts of Diapaſen ; which contains, and 
1s compoled of 7 Spaces of Degrees, or 
of 4th. and 5th, or of 3ds. and 6ths, or 
of 2ds. and 7ths; which mult all keep 
their true Meaſures and Rations belong. 
ing to them, and otherwile are eaſily 
and often dilordered. 

Then, confider Diapaſon as coniticu- 
ted of two Fourths Disjuact, and a 
Tone Majer between ther. And this lalt 
is molt necgtull two be very well confi- 

dered ; 
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dered ; as moſt plainly ſhewing the 
Reaſons of thoſe Anomalies, or Irregu: 
lar Intervals, which are produced by 
Changing the Key ; and conſequently 
giving a new and wrong place to this 
Odd Tone Major, which ſtands in the 
mid{t of Dtiapaſon, berween the two 
Fourths Disjun&ct. 

Every 4th. mult conſiſt of one Tone 
Major, one Tone Mmor, and one Hemitone 
Mar, as its Degrees, piacing them in 
what Order you pleale; whole Rations, 
added rogether, make the Ration of D1a- 
teſſaron. And of thele ſame Degrees 
contained in the 4th, are made the two 
3ds, which conſtitute the 5th. Tone 
Major and Hemitone Major make the lets 
3d, or 7ribemitone ; Tone Major and Tone 
Mmnor make the Greater 3d, or Dione ; 
Trihemitone and Ditone make Diapente ; 
Trihemitone and Tone Minor ( as likewiſe 
Ditone and Hemitone Major ) make Dia- 


teſſaron, 
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Now this Tone Major, that ſtands in 
the middle of Diapaſon, berween the two 
gths, which it disjoins; and the Degrees 
required to the 4ths, will not in a fixed 
Scale ftand right, when you alter your 
Key, and begin your Scale of Diapaſon 
from another Note. For that which was 
the 5th, will now be the 4th, or 6th, &xc. 
And then the Degrees wall be diſordered, 
and create ſome diſcording Intervals. 
If you continue conjunct Fourths, there 
will be a Defe&t of Tones Major ; if 
you continue conjunct Fifchs, there wall 
be too many Tones Mapor in the Syſtems 
produced. And if a Tone Major be found, 
where it ought to have been a Tone Mi- 
Nor 3 or a Mmor inſtead of a Major ; that 
Interval will have a Comma too much, 
or too little. And fo likewile will from 
a wrong [Jemitone be found the Difte- 
rence of a Dizſis. And thele two, Com- 
ma and Dieſis, are lo okten Redundant, 
or Dchcicnt, accorcing as the Degrees 
happen to be d.lordered or mil-placed ; 
that 
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that thereby, the Difficulties of fxing 
halt Notes of an Organ in tune tor all 
Keys, or giving the true Tune by Fretts, 
become (o Inſuperable. X 
| You ſee, that in every Space of an 
Eighth, there are to be 3 Tones Major, 

and 2 Tones Minor, and 2 Hemitones Ma- 

' jor: One Tone Major between the Dia- 

teſſaron and Diapente, and a Tone Major, 

a Tone Mor, and Hemitone Major in 
each of the Disjunct Fourths. 

Thele are the Proper Degrees by which 
you ſhould always Aſcend or Delcend 
chrough Diapaſon, in the Diatonic Kind 
which Diapaſon, being the complear Sy- 
ſtem, containing all primary Simple 
Harmonic Intervals that are ; (and for 
that reaſon called Diapaſon ; ) You may 
multiply ir, or add ir to its (elf as ofc as 
you pleaſe, as far as Voice or Inſtru- 
ment can reach; and it will ſtill be 
Concord, and cannot be diſordered by 
ſuch addition : becauſe every of them 
will contain ( however placed ) juſt 


3 Tones 
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3 Tones Major, 2 Tones Minor, and 2 He- 
mitones Major. 

Whereas, if you add any other Inter. 
yal to it ſelf, the Degrees will not fall 
right, and it will be Diſcord, becauſe 
all Concords are compounded of une- 
qual Parts, as hath been ſhew'n before ; 
and if you carry them in Equal fro. 
oreſſion, they will mix with other [n- 
tervals by incongruous Degrees, and 
thole Diſordered Degrees will create a 
Diflonant Interval. See the following 
Scheme of it. 


2 3ds. Mmor} | | C5ch,wanting Hem. Min. 
2 ; ds Mapor 5th, and Hemit. Minor. 
2 4ths. | < | 8th wanting Tone Maj. 
2 5ths. E | 5 8th, and Tone Major. 
2 6ths. Minor $ch,andDitone,&Drefss. 
$ th,& 4th,& Hem. Min. 


To which may be added, That 


2 Tones _ Ditone,wantingaComma. 
> Zones Maj. Ditone, and a Comma. 


Ic 
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Ic was ſaid above, thar Diapaſon may 
be added to it felt as oft as you oleale, 
and there will be no diſorder, becauſe 
every one of them will (till retain the 
ſame Degrees of which tne firtt was 
Compoted : Bur it 1s not fo in other 
Concords; of which I will add one 
more Example, becaule of the uſe which 
may be made ot 1t. 

Make a Progreſſion of 4 D..apente's, 
and, as was ſhewed in the 5th. Chapter, 
(Pag. 1 02.) it will produce Diſ-diapaſon, 
and 2 Tones Major, which 1s a 1 7th, 
with a Comma too much. Becaule in that 
Space there ought to be jult 7 Tones Ma- 
jor, and 5 Tones Minor ; Whereas in 
4 Fifths continued, there will be found 
8 Tones Major, and but 4 Tones Minor : 
So that a Tone Major, getting the place 
of a Tone Minor, there will be in the 
whole Syſtem a Comma too much. One 
of theſe Major Tones ſhould have been a 
Tone Minor, to make the Excels above 
Dif diapaſm a juft Ditone. 
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On the other ſide, if you continue 
the Ration of 4 Diateſſarons, there wall 
be a Tone Minor, inſtead of a Tone Ma- 
jor ; and conſequently a Comma deficient 
in conſticuting Diapaſon and 6th. Minor. 
For fince every Fourth muſt conlilt of 
the Degrees of Tone Mimor, one Tone 
Major, one Hemitone Mapor ; it follows, 
char if you continue 4 Fourths, there 
will be 4 Tones Minor, 4 Tones Major, 
and 4 Hemitones Major. Whereas in the 
Interval of Diapaſon with 6th. Mmer, 
there ought to be 5 Tones Major, and bur 
3 Mumor. 

By this you may ſee the Reaſon, why, 
to put an Organ or Harpſichord into 
more general uſefull Tune, you muſt 
tune by 8ths, and 5ths; making the 
8ths. perfect, and the 5ths. a little bear- 
ing downward ; 7.e. as much as 2 quar- 
ter of a Comma, which the Ear will bear 
with in a 5th, though not in an 8th. 
For Example, begin at C Faut ; make 
C Sol fa ut a pertect 8th. to it, and G Sol 


re ut 
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On the cther ſide, if you « 
the Ration of 4 Diateſſarons, tl 
be a Tone Minor, inſtead of a 7 
jor ; and conlequently a Comma 
in conſticuting Diapaſon and 6tl, 
For ſince every Fourth mult c 
the Degrees of Tone Mmor, 
Major, one Hemitone Major ; 1l 


char if you continue 4 Fourth 


will be 4 Tones Minor, 4 Tone: 


and 4 Hemitonts Major. Where 
Interval of Diapaſon with 6th 
there ought to be 5 Tones Major, 
3 Mumor. 

By this you may ſee the Reaſc 
to put an Organ or Harplichc 
more general uſefull Tune, yc 
tune by 8ths, and 5ths ; mak 
8hs. perfe&t, and the 5ths. a litt 
ing downward ; :.e. as much as 
ter of a Comma, which the Ear uv 
with in a 5th, though not in 
For Example, begin at C Faut 
C Sol faut a perte&t 8th. to r 
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 veut a bearing 5th; Then tune a per- 
fect $th. to G, and a bearing 5th. ar 
D La folre; and from thence down- 
wards ( that you may keep towards the 
middle of the Inſtrument) a perfect 8th, 
at D Sol re: and from thence a bearing” 
5th. up at A; and from A, a perfect 
8th. upwards, and bearing 5th. at 
E La mi. From E an $th. downwards; 
and fo go on, as far as you are led 
by this Method, to tune all the Mid- 
dle part of the Inſtrument : and ar 
laſt fill up all above, and below, by 
8ths. from thoſe which are ſettled in 
Tune ; according to the Scheme an- 
nexed. Obſerving (as was laid) co Tune 
the Eighths perfect, and the Fitths a lir- 
tle bearing Flat ; except in the three laſt 
Barrs of Fifths, where the Fifths begin 
to be taken downward from C, as the 
were upwards in all before : Therefore, 
2s before, the Fifth above bore hoon 
ward; ſo here, the Fifth below muſt bear 
upward, to make a Bearing Fifth ; bur 
Thar 
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That being not ſo ealie-to be judged, Al. 
ter the Note below, till you judge the 
Note above to be a Bearing Fitch to ir. 
This will re&tihe both thole Anomalies 
of 5ths and 4ths. For the 5th. co the 
Uniſon, is a 4th. to the Octave; and whar 
the 5th. looleth by Abatement, the 4th. 
will gain : which doth in a good De- 
gree rectific the Scale of the Inttrument. 
Taking care withall, that what Anoma- 
lies will ſtill be found in this Hemitonic 
Scale, may, by the Judgment of your 
Ear, in Tuning, be thrown upon luch 
Chords as are leaſt uſed for the Key : 
as XG, bFE, &c. Even which the Ear 
will bear with, as it doth with other Dil- 
cords in binding paſlages ; it ſo, you 
*cloſe not upon them. Bur the other Dit- 
cords, ſo uſed, are moſt Elegant ; thele 
only more Tolerable. 
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of Differences, 


LL Rations and Proportions of 
inequality, have a Difference be- 

eween them, when compared to one 
another; and conlequenely che Intervals, 
expreſſed by thoſe Rations, differ likew iſ 
A Fifth is Different from a Fourth, by a 
Tone Major ; irom a 3d. Minor, by a 3d. 
Mapor ; lo an 8th. from a 5th, by a 4th. 
Ot che Compounding parts ot any In- 
cerval, one of them 1s the Difference be- 
tween the other part and the whole In- 
terval. 

Bur I treat now of (uch Differences 
as are generally lels than a Tone, and 
creare the Difhculcies, and Anomalies 
OCCurring in the two foregoing Chap- 
ccrs, [ have the lels to lay of them 


a-part, 
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2-part, becauſe I could not avoid touch- 
mg upon them all along. Ir will onely 
theretore be needfull, ro ſer before you 
an orderly view of them. And firſt, 
taking an account of the true Harmonic 
Intervals with their Differences, and the 
Degrees by which they ariſe ; it will be 
eaſier to judge of the falſe Intervals, 
and of what concern they are to Har: 
mony. 


Table 
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Table of true Diatonic Intervals within 
| Diapaſon, with the Differences be- 
eween them. 


Their | Their 
Rations. |Differen- 
| ces. 
| Hemizone Major. 16 tor5 
Tone Miner. 10 to $ o n=. 
Tone Major. , 9 ro 16to15 
3d. M.nor ; T CToneNaj. & Hemit. Maj.6 to « ne Ws 
3d. "Major; Tone Major & Tine Minor. 5 to 4 *5 OP 
4th. | 3d. Minor & Tone «0 10to 9 
or 3d. Major & He- p4 to 3 
| m:tone Major. | g to 8} 
eth. 4th, and Tome Major ; & , 
or of the two 3ds. I ws 15 tor | 
6th Miner ; Ws 5th, and Hemi —_ 5 
S } or 4th, and 3d. Ain wt. ws 
| 6ch. Major ; XV | 5th, and Tone Minor ; | | _ 5 + 
p | or 4th,and 3d.Majer, | 3 
rth. Minor; 1,2 | 6th. Maj. & Hem Max. 27 tO25 
g- or 6th. Minor & Tone (' wa | 
Z | Major; or 5th, and (. 
3d. Minor. | 25 O24 
7th. M:jor ; 6th. Major,& Tone Maj. | | 
, LAST 
or 5th, & 3d. Mayor. | 16 tous 
D: apa/on ; 7th, and 2d. or 6.1 kan. 
| & 3d. or 5th,& 4th. F* 
| 
| Tritone ; 3d. Major, and Tone Maj. 45 to32) 2048 
| ro 
| Semidiapente; 5 | .h, and Hemit. Major. 64 t0 45 2925 | 
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Thoſe which ariſe fram the Differen&s af Conſo- 
nant Intervals, are called [ztervalla Concinna, and pro- 
perly appertain to Harmony : The reſt are necellary 
to be known, for making and underftanding the Scales 
of Mulick. 
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Table of falſe Diatonic Intervals, cauſed 
by Improper Degrees; with their Ra- 
tions and Differences from the true 


Intervals. 


This Mark + ſtands for More ; — for Le, 


| | Differences 


Rations. from the true 


TYi _ , 


rone 


'M 
Fourth 
Greater; 


_ Chas; 
Fifch 
Greater ; 


Leaſt ; 
Sixtl j ty 
(Greaelt; 


(- | 
bd Leaſt; 
Seventi:< 


| ( Greateſt; 


— — 


Greateſt; 


Leaſt; 
D:tone 
Greateſt; 
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Ter: Miner, and } |... . 
Hemit. Major. J2 ro 27 31 
gar gw 243 £02093 1 
2 Tones Minor. roo to 81181 
2 Toues Major, 1 to 6481 
2 Tone; M: 
prong ag 27 to 20(81 
Leſs 4th, and 
Tone Major. 49 to as 
Greater 4th, & { 
Tone Fems 5 243 to160(81 
5th, and Hemi:. 
£7 tary 25 to nh 
bo, ub Tie U!.. to 1681 
6th. Major, and? |, | 
Hem:t. Major. ( 6 to. 981 
Grh. A7/nor, and 1 


3d. A{/-20y. 


5 


43 ro 25123 t0125 + 


to 8a — 


to $89 + 


to 89 — 


wo 8 + | 


to 80 — 


to $o t 


to 80 — 


to 8o + 


to 89 — 


to 8o + 


ro bo — 
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Here in this account may be ſeen, 
how frequently the Comma, and the Dieſis 
Abounding, or Deficient, by reaſon of 
Mil-placed Degrees, occaſion Diſcord in 
Harmonic Intervals. 

The Comma, by reaſon of a wron 
Tone, 1.e. too much ; when a Tone Ma- 
jor happens where there ought to be a 
Tone Mmor : or too little, when the Tone 
Mamor is placed inſtead of the Major. And 
the Dieſts is Redundant, or Deficient, by 
reaſon of a wrong Hemitone ; ohen the 
Major happens inſtead of the Minor, or 
the Contrary :; the Drefis being the Dit- 
ference between them. And if Hemute- 
nium Maximum get in the place of Hems- 
tonium Majus, the Excels will be a Comma . 
if in the place of Hemitone Minor, the 
Excels will be Comma and Dieſts. 

And thele Anomalies are not Imagi- 
nary, or orily Poſſible, but are Rea! in 
an Inlkrumcn:t fixed in Tune by Henu- 
tones ; as, Urzan, Harpſichord, &c. And 
the Reader niay nad fome of them a- 


mongt? 


Fe 7 
mongſt thoſe 4 Scales of Diapaſon, in 
the 6: th, Chapter ; to which Ki o more 
may be added : Out of the Firſt of 
which, I have Selefted ſome Examples ; 
uſing FE common Marks, as before: 
viz. +, for More; and — for Leſs, or 
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[ Wanting. | 
: ſTone Major, + Dieſis; or, | 
1 ad—_—_ 0 bE1 3d. Min. emit, Mm. | 
if Major, + Dieſrs ; or, | 
i} ow; 4th, — Hemit. Minor. 
[| D, to G; b: + Comma. 
J' 3* Min.— Dieſ.& Com.or 
i b E, r0 BF, f Tone Min. + Hem. Min, 
$8 4th, — Dieſis; or, 
| $258, —_— - Maj. + hd 
d.Maj.+ Dieſ.& Com.or 
| EF, co bB, th 4th, ns, Submmim. 
EF, to B; H + Comma. 
'Y $ Tone Maj. + Diefts ; or, 
| 0G bB, 3d. Min, — Hemit Min. 
XG, wo C: (23d. May. + Diefis ; or, 
| | F2 'L 4th, — Henut. Min. I 
| l B, to D; 3d. Min. — Comma. [il 


Next, 


: 
1 
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Next, take account of ſome Diffe- 
rences which conſtitute ſeveral Hemi- 
Tones. 


CTone Major ,and Hemit. | | 
Miner | e Hem. Maxim, 27 to 25 


34. Major, and 4th. FHemit. Majus: 16 torg 


| - . . . 
g | Tone Major, 2nd Hemit. F Hemitone 

E Major. a 135to 128 

. Hem Mi. Dt- 

TP, 3d. Minor, and 3d. Maj. fs Chromat, $259 24 
& H:miton. 

= | 2 Tones Major, and 4th. 4 Oclimma my 56t0243 
Q Pythagor. 


Apotome 2187 to20483 


Tone A1aj. and Linns4 or Hemit, Med. with 
Comma, 


To which may be added, out of Merſenns. 


Tu . . , n 
Hemit, Maxim, and {OI 
F Hemit Minor. Minimum. 648 fo 625 
= : 
YL i Tone Minor, and 
#" - per Heniconiam. aid 
= # Subminimun, 
Q | Hemitone Minor, 
Us and Comma, 


Next, take a farther View of Diffe- 
rences, molt of which arite out of te 


preceding Differences, by which you 
O will 
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will better ſce how all Intervals arc 
Compounded, and Differenced ; and 
more eaſily judge of their Meaſures. 


Table of more Differences. 


Tone Maj. and Tone Min. Comma. 
T one Maj.and Hem.Greateſt. Hemitone Minor, 
Tone aj. & Hem. Medium. Hemitone Major. 
Tone Maj. and Hem. I ythag. Apotome. 
Hem.Greateft,and Hem \!oj Comma 
| : Comma, and Dieſes ; 
2? & Hem. 1 get , 
| Hem. Great-? & Hem. \'m Yate Aa: Aden 
Henut. 7Majuor, and Minor, Diets, 
HE 2048 to 2025, Viz. 
| a FIT } y M 
Fen.:t A1ajor, and Mediam.S Comme Mints. 


F "emit. Major, and Pythag. Comma. 
- Wy , F Ditt. betw. Comms 
Y | Apotome, and Hemit. Majus.\ {2jus, and Mim. 
©  Apotome, and Hemit. Med, Comma. 
| © TComma, and the 
E Apotome, and Her, Pythag. T” aforeſaid Differ, 
Q | 4potome, and Hemit. Ainus. 2 Comma's. 
MAS Differ. of Comma 
Hemit. Medium, and Pythas. Majus and Minus. 
| Hemit. Medium, and Minus. Comma. 
Hemit, Vyrhag. and Minus. Comma Minus. 
Somewhat y 3125 
Hemit. Minus, and Diefts. < more than 6 to 
| " Comma,v1Z.) 3072. 
Hemit. Minus, and Comma. Hem Subminimum. 
"Re Comma Minus, ViZ. 
Kot: and Comma. 2048 to 2025. 
eom Mons, and Com. Minns, 32805 to 32568. 


Thele 
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Theſe Differences (with ſome more) 
are found between leveral other Inter. 
vals ; of which more Tables might be 
drawn, but I ſhall not trouble the Rea- 
der with them, Having here ſhewn 
what chey are, he may (:t he pleaſe) 
exerciſe himlelt ro examine Thete by 
Numbers, and allo fad our Them ; 
and to ſome it may be pleaſant and de- 
lightfull ; And for that reaſon, I have 
the more largely infitted on this pare of 
my Subject, which concerns the Mea- 
ſures, Habitudes, and Differences of 
Harmonic Interyals. 


I ſhall add one Table more ; of the 
Parts, of which thele leller Intervals 
are Compounded ; which will ftill give 
more Light to* the former; and 1s, in 
Effet, the lame. 


Tone 
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? Tone Minor, and 5 Hemsrone Maxim. 
Tone Major con- \ Comma. and Hemitone Min. 


«rr pen Hemitone Maj. 5 Limma, » __—_ 
oh Hemitone Med. \_Apotome. : c —_ 


., 3 Hem. Maxim. 5 Hemit, Major, 5 2 Hemit. Min. 
Tone Ming Hem. Submin, Hema. a Diefis. 


Hem .Maj. 5 Hem. Med. { Hem. Pytb. 5 Hem. Mon. 
R—_— + omma. om 2 Comma's. _ Dieſ.&Com 
- S Hem. Med. | Hem. Pyth. | Hem.Min. { Hem.Submi. 
n_ $a Comma. | Dieſes. Dzeſ & Com, 


. ( Hemitone Pythagoricum. 
Hem Mei Hem Men. Difference between Comma Majus, 
—_— and M:nus, viz. 32305 to 32968. 


Hematone Minus. 
Hem. Pythr + nas Minw. 


Hemit. Submun. 5 Diefis , and 
Hem. Min. 4 Comme, 3125 0 5072, 


; Comma, 
Dzefes. Comma Minus. 


Comma Minus, 
32805 to 32768. 


Comma. 

I think there ſcarce needs an Apology for 
ſome of theſe Appellations, in reſpet of Gram- 
mar- That I call Flemitoninm, and FHexachor- 
don, Majus, and Minus ; fometimes Hemitone, 
and Hexachord, Major, and Minor. Theſe two 
laſt Words are fo well adapted to our Language, 


that there is no Engliſh-man, but knows them. | 


Theretore when I make Hemitone an Engliſh 
word, I take Major, and Minor, to be lo too ; 
and fitteſt to be joyned with it, without re- 
ſpect of Gender. 


CHAP. 
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CHAP. IX 
Concluſion. 


O Conclude all. Bodies by Mo- 

tion make Sound ; Sound, of 

fiely Conſtitured bodies, makes Tune : 
Tune, by Swiftnels of Motion is ren- 
dred more Acute; by Slowneſs more 
Grave: in Proportion to the Mealure 
of Courſes and Recourſes, of Trem- 
blings or Vibrations of Sonorous Bo- 
dies. Thoſe Proportions are found our 
by the Quantity and Aﬀections of 
Sounding Bodies. Ex. gr. by the Length 
of Chords. It the Proportion of Length 
( Ceteris paribus,) and conſequently of 
Vibrations of ſeveral Chords, be com- 
men{urare within the Number 6; then 
thoſe Intervals of Tune are Conſonant, 
and make Concord, the Motions mix- 
O 3 ing 


4 ag 


—_— = —_— _© Im 3 


M Fad 
= 


m——— — 


% gt % 


: 
: 


— 


—— .___ 


[ 194 ] 


ing and uniting as they paſs : If incom- 
menlſurate , they make Diſcord by the 


jarring and claihing of the Motions, 
Concords are within a limited Number, 
Diſcords innumerable. Burt of them, 
thole only here conhidered, which are 
(as the Greeks termed them) #:u#>7, Con: 


camo:s, apt and uſctull in Harmony : 


Or which, art leaſt, are neccilary to be 
known, as being the Differences and 
Meaſures of the other ; and helping to 
diſcover the realon of Anomalies, found 
in the! Degrees of Inſtruments tuned by 
Hemitones. 

All thele I have endeavoured :5 ex- 
plain, with the manifeſt R-alons of 
Conlonancy and Diſtonancy, ( the Pro- 
perties of a Pendulum giving much light 
co ic,) {o as to render them eatie to be 
underſtood by almolt all forts of Rea- 
ders; and to that end have enlarged , 
and repeated, where I might, to the 
more intelligent Reader, have comprt- 
zed it yery much ſhorcer. Bur I hope 


the 
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the Reader will pardon that, which 
could not well be avoided, in order to 
a full, and clear Explanation of thart , 
which was my deſign, viz, the Philolo- 
phy of the Natural Grounds of Har- 
mony. 

Upon the Whole ; You fee how Ra- 
tionally, and Nacurally, all the Simple 
Concords, and the Two Tones, are found 
and demonſtrated, by Sub-divilions of 
Diapaſon. 

2 tor, z.e. 4 to2; into4 to 3, and 3 to2. 
2 tO 1, 2.e. 6to 3; into6 tos, and 5 to 3. 
2 to 1, z.e. 8 to4q; into8 tos, ands to 4. 
2to1,7.e.19to5; intoiotogyg tos, and s8 to 5. 

In which are the Rations ( in Radical, 
or Leaſt Numbers ) of the Of#ave, Fitth, 
Fourth, Third Major , Third Mvmvr , 
Sixth Major, Sixth Minor, and Tone M-a- 


jor, and Tone Minor. 


And then, All the Hemitones, and 
Diefis, and Comma, are found by the 
Ditterences of thele, and of one ano- 
ther; as hath been ſhewn ar large. 


O 4 Now, 
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Now, certainly, this is much to be 
preferred before any Irrational Contri- 
vance of expreſſing the leveral Intervals. 
The Ariſtoxenian way of dividing a Tone 
[ Major } into 12 Parts, of which 3 
made a Dieſts, 6 made Hemitone, 30 
made Duateſſaron; (as hath been laid)mighr 
be uſefull, as being caſter for Apprehenl!- 
on of the Intervals belonging to the three 
Kinds of Muſick ; and might ſerve tor a 
leaſt common Meafure of all Intervals, 
(like Mr. Mercator's artificial Comma) 7 2 
of them being contained in Drapaſon. 

But this way, and ſome other Me- 
thods of dividing Intervals equally, by 
Surd Numbers and Frattioms, attempt. 
ed by ſome Modern Authors; could 
never conſticute true Intervals upon the 
Strings of an Inſtrument, nor afford 
any Reaſon tor the Caules of Harmo- 
ny, as 1s done by the Rational Way, 
explaining Conlonancy by united Mo- 
tions, and Coincidence of Vibrations. 


And though they {uppoſesd (uch Divilt- 


Ons 
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ons of Intervals; yer we may well be. 
lieve, that they could not make them, 
nor apply them in tuning a Muſical In- 
ſtrument; and if they could, the Inter- 
vals would not be true nor exa&t. But 
yet, the Voice offering ar thoſe, might 
more eaſily fall into the true Natural 
Intervals. Fx. gr, The Voice could 
hardly expreſs the Ancient Ditone of 
2 Tones Major ; but aiming art it, would 
readily fall inco the Rational Conſonant 
Ditone of 5 to 4, contitting of Tone Ma- 
jor, and Tone Mor. It may well be 
rejected as unreaſonable, ro meaſure In- 
tervals by Irrational Nnmbers, when 
we can lo caſily diſcover and atlign their 
crue Rations in Numbers, that are M+- 
ute enough, and cake to be underſtood. 

[ did not intend to meddle with the 
Artificial part of Muſick : The Art of 
Compoling, .and the Metric and Rhyth- 
mical parts, which give the infinite Va- * 
riety of Air and Humor, and indeed 
the verv Lite to Harmony; and which 
can 
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can make Muſick, withour Intervals 
of Acuceneſs and Gravity, even upon a 
Drum; and by which chiefly the won- 
derfull Eftects of Mulick are performed, 
and the Kinds of Air diſtinguthed ; As, 
Almand, Corant , Jizg, &c. which vari- 
ouſly attack the Fancy ot the Hearers ; 
ſome with Sprightfulneſs, ſome with 
Sadneſs, and others a middle way. 
Which is alſo improved by the Difte- 
rences of thoſe we call Flar, or Shar 
Keys; The Sharp, which take the Great- 
er. Interva!: within Diapaſom, as 3ds, 
6ths, and 7ths. Maj. ; are more Brisk 
and Airy ; and being aililted with Choice : 
of Meaſures laſt ſpoken of, do Dilate 
the Spirits, and Rouze them up to Gal. 
lantry, and Magnanimity. The Flat, 
conſiſting of all the leſs Intervals, con- 
tract and damp the Spirits, and produce 
Sadneſs and Melancholy. Lattly, A 
mixture of theſe, with a ſuitable Rhyth- 
mus, gently fix the Spirits, and compoſe 
themin a middle Way : Wherefore the 


Firlt 


| 
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Firſt of theſe 1s called by the Greeks 
Duaſtaltic, lating the ſecond, S)/taltic, 
Contracting ; the laſt, Heſrchiaſtic, Ap- 
pcaſirg, 

| have done what I deligned, ſearch- 
ed into the Natural Reaſons and Grounds, 
the Materials of Harmony ; not pre- 
tending to teach the Art and Skill of 
Muſick, bur ro diſcover to the Reader 
the endaicm of it, and the Reaſons 
of the Anomolous Phenomena, which oc- 
curr in the Scales of Degrees and Inter- 
vals: Which though ir be enough to 
my Purpoſe, yer is bur a {mall (though 
indeed the moſt certain, and, conle- 
quenely moſt delighttull) Parr of the Phi- 
loiophy of Mulick; in which there remain 
Infinite Curious Diſquititions that may 
be made about it: As what it is, that 
makes Humane Voices, even of the lame 
Picch, fo much to differ one from ano- 
ther ? (For though the Differences of Hu- 
mane Countenances are viſible; yet we 
cannot lee the Differences of Inſtruments 


of 
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of Voice, nor conſequently of the Moti- 
ons and Collitions of Air, by which the 
Sound is made.) What it is that con- 
ſtitutes the different Sounds of the Sorts 
of Muſical Inſtruments, and even ſingle 
Inſtruments ? How the Trumpet, on- 
ly by the Impulſe of Breath, falls into 
ſuch variety of Notes, and in the Low- 
er Scale makes ſuch Natural Leaps into 
Conſonant Intervals of 3d, 4th, 5th, and 
8th. Bur this I hind is very ingenioully 
explicated by an Honourable Member 
of the R. S. and publiſhed in the Phulo- 
fophical Tranſaftions, N® 195. Allo 
how the Tube-Marine, or Sea-Trumpet 
( a Monochord) fo fully expreſſech the 
Trumpet; and is allo made to render 
other Varieties of Sounds ; as, of a Vio- 
lin, and Flageolet, whereof I have been 
an Ear-witnels? How the Sounds of 
Harmony are received by the Ear ; and 
why ſome perſons do nat love Mu- 
lick ? v5. 


As 
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As to this laſt; the incomparable 
Dr. Wills mentions a certain Nerve in 
Brain, which ſome Perſons have , and 
ſome have not. Bur further, it may be 
conhidered, thatall Nerves are compoſed 
of ſmall Fibres; Of ſuch in the Gurrs of 
of Sheep, Cats, &<c. are made Lute- 
Scrings : Andot ſuch areall the Nerves, 
and amongſt chem, tchole of the Ear, 
compoled. And, as ſuch, the latter 
are affected with the Regular Tremblings 
of Harmonic Sounds. If a falſe String 
(ſuch as I have before deſcribed ) trant- 
. mit its Sound to the beſt Ear; it dilpleal- 
eth. Now, if there be found fallenels in 
thoſe Fibres, of which Strings are made; 
Why not the like in thole of the Audi- 
cory Nerve in ſome Perlons ? And then 
it i5 no wonder if ſuch an Ear be not 
pleaſed with Muſick, whole Nerves are 
nor fitted tocorreſpond with it, in com. 
menlurace Imprethons and Motions. { 
gaveAn Inſtance in Chap. 3d. how a Bell- 
zMals will Tremble and Eccho to us own 


Tune, 
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Tune, if you hit upon it: And I may 
add, That if the Glaſs ſhould be irre- 
gularly framed , and give 33 uncertain 
Tune, it would not an{cer 1 our Taal. 
In fine, Bodies muſt beRegularly iramed 
to make Harmonic Sounds, an the Far 
Regularly conſticuted to receive them. 
Bur, this by the by; and only tor a 
Hine of Inquiry. | 

I was ſaying, that there remain Inh- 
nite Curioſities relating to the Nature of 
Harmony, which may give the moſt A- 
cute Philoſopher bulinels, more than e- 
nough, to find out ; and which perhaps 
will not appear ſo eafie ro demonſtrate 
and explain, as are the Natural Grounds 
of Conlonancy and Difſonancy. 

Aﬀter all therefore, and above all, 
by what is alracdy diſcovered, and by 
what yet remains to be found out, we 
cannot bur ſee {uthcient cauſe ro Rouze 
up our beſt Thoughts, ro Admire and 
Adore the Infincve Wiſdom and Good- 
nels of Almighty God, His Wildom, 


1! 


mummn——a—_—nagon 


in ordering the Nature of Harmony in 
ſo wonderfull a manner, that i ſurpaf: 
fecrh our Underſtanding tro make a 

through Search into it, though , (as 1 
laid ) we find ſo much by Searching, as 
does recompence our Pains with Plea- 
{ure, and Admiration. 

And his Goodneſs, in giving Mulick 
for the Refreſhings and Rejoycings of 
Mankind ; fo that it ought, even as it 
relates ro common Ule, to be an Inſtru- 
ment of our great Creator's Praile, as 
he is the Founder and Donor of it. 

Bur much more, as it is advanced 
and ordained to relate immediately to 
his Holy Worſhip , when we Sing to 
' the Honour and Praiſe of God. Ir 1s fo 

Eſſential a part of our Homage to the 

Divine Majeſty, that there was never a- 
| ny Religion in the World, Pagan, Jew- 
iſþ, Chriſtian, or Mehumetan, that did 
not mix {ome kind of Mulick with their 
Devotions ; and with Divine Hymns, 
and Inſtruments of Muſick, ter forth che 


Honour 
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Honour of God, and celebrate his Praiſe. 
Not only, Te decet Hymnus Deus in Sion. 
(Pſal. 65.) bur alſo ----- Sing unto the Lord 
all the whole Earth. (Pal. 96.) 
. And it is that, which is inceſlantly 

rformed in Heaven before the Throne 
of God, by a General Conſorrt of all the 
Holy Angels and the Bleſſed. 

In ſhort, we are in Duty and Gra- 
titude bound to bleſs God, for our De- 
lightfull Refreſhments by the uſe of Mu- 
ſick ; Bur eſpecially in our publick De- 
votions, we are obliged by our Religi- 
on, with Sacred Hymns and Anthems, 
to magnife his Holy Name ; that we 
may at laſt find Admittance above, to 
bear a Part inthat Bleſſed Conſort, and 
Ecernally Sing Allelujahs, and Triſagions 


in Heaven, 


AZZa TH OF. 


FINTIS. 
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